Google 



This Js a digital copy of a book thai was preserved for generalions on library shelves before il was carefully scanned by Google as part of a projecl 
lo make Ihe world's books discoverable online. 

[I has sal's' ived long enough for Ihe copyright to expire and the booklo enter the public domaLn. A public domam book is one that was never subject 
to copyright or whose legal copyright tenn has expired. Whelhera book is in the public domain may vary country to country. Public domain books 
are our gateways lo the past, representing a wealth oF history, culture and knowledge that's often difficult to discover. 

Mai'ks, notations and other marginalia present in Ihe original volume will appear in this file - a reminder oF this book's long journey from the 
publisher to a Iibrai7 and finally lo you. 

Usage guidelines 

Google is proud lo partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong lo the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have laken steps to 
prevent abuse by commercial parlies, including placing lechnicaJ reslrictions on autonialed querying. 
We also ask Ihal you: 

+ Make non-commenia! iise of tha jiies We designed Google Book Search for us^ by individuals, and we request that you use these files for 
persona], non-commercial purposes. 

+ Refrain from auTornated qtte/ying Do not send automaled queries of any sort lo Google's system: If you are conducting research on machine 
Iranslation, optical character recognilion or other areas where access lo a large araouut of text is helpfuL please contact us. We encourage the 
use of public domain materials For Ihese pur|X}ses and may be able to help. 

+ Mainraln atliiburion The Google "walermark" you see on each file is essenlial for informing people about this project and helping I hem find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep jT legal Whatever your use, remember that you are responsible for ensuring thai what you are doing is legal. Do not assume thai jusl 
because we believe a book is in Ihe public domain For users in the United Slates, that the work is also in Ihe public domain for users in other 
countries. Whether a book is still in copyrighl varies fivim country to counlr\'. and we caji*l ofFer guidance on whether any specific use of 
any specific book is allowed. Please do not assume thai a book's appearance in Google Book Search means it can be used in any maimer 
anywhere in the world- Copyright infringement liability can be quite severe. 

About Google Book Search 

Google*s mission is lo organize the world's information and lo make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through Ihe full text of this book on Ihe web 



at http : / /books ■ google , com/ 



UxV 



THE STRUCTURE AND USE 



OF 



THE SPLEEN. 



ON 



THE STRUCTURE AND USE 



OF 



THE SPLEEN. 



BT 



HENRY GRAY, F.RK 

DEUONHTBITOH OV AyATOHTf AND BDAOICAL CUIUTOS OF THB FITBOLOOIGAL 



Ti 






. X£* FRANCIS^ 



'.U:\x 



■'y 



LONDON: 
JOHN W. PARKER AND SON, WEST STRAND. 



• ■ A A • ■ ■ 



HAVILL AKD RDWAAD^ PBmTEBfl, CHAtTDOfl tftbEtJ, 



* p i 



TO 



THE PHYSICIANS AND SURGEONS 



or 



ST. GEORGES HOSPITAL, 



THIS WORK 19 DEDICATED, 



BT THEIR mnOiD AVD VVKL, 



THE AtfTHOB. 



PREFACE. 



^IHS work was written ui competition fur llie 
munificent prize endowed l>y tlie ktr Sir Asttey 
Cooiier, and thv AdjiKlicntors — Ihc Phyriicians nnd 
SprpeoDfi of Guy'e Ho&pital^ — honoured the author 
by tlieir JecUiuu in its favmir. 

Th« nutlior, durirtg the progress of his worlcT 
received conridcrablc ossistfincc from many to whom 
he now begs U> Acknowledge liis dt-ep obligations. 

In the historical poition of his c*say, he rt-ccivod 
niudi vahiublf? assistance from liis friontl, Mr. T, 
iiolmes, ill the compilation of thi: stiitt^ments tmi 
opinions of the undent writer*, 

For the large number of annlyacj^ of the blood of 
the spleen, and of the s|>Ieen itself^ the author iB 
indebted l.o Iii.n kind friend and most ahh^ colh^jigiie^ 
Dr- U. M. Noad, 

The ultimate analyses of the i*plecn, us well as 
some of thoae on the blood itscll^ were made by my 
friend, Mr Henry Pollock, in the Laboratory of the 
St, George's Ilospifal Mi-dical School, unde-r the 
»upennt«ndence of Ur- NoacL 



Till PRfiFAGB- 

The diBsectiond recorded in the fourth chapter on 
the Comparative Anatomy of the Organ^ the author 
owes to the liberality of the Council of the College 
of Surgeons, who pemutted him to have the freeat 
access to their valuable collection of store prepara- 
tions > 

The author, in conclusion, begs to acknowledge 
hie deep obligations to hia esteemed friend, Mr. Athol 
Johnson, who has with much trouble revised the 
work in its passage through the press. 
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Tlll^STRUCTURR AND USE 
THE SPLEEN.' 
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PART L 

Hm'murnAr iKTRnnnnnoN. 

IN tlif? imp;?rfL'Ct rt-cjrds k'ft uf tliu imdtoiity rjf thi- 
Attcieiil Kjrj'ptian^ no trftce of any kiiowkvj^jc of 
the sple<'n ran Iw ascj^rtaim-il. 

In tliG Trcaiisc ' Do CamibiiB,' ascribed to Hippo- 
crftU^*^ tlu^ fol!c»wing p*.*<-iiliar H*.'Ci>ijnt nf the urgan j» 
givoni— *Tlic sj>lecn is coinposcfl thn*^: witii the hoi 
ami l.lic viscid (principles) a great, deal of the hot and 
very little of th<T cold* only so much as is sufficient to 
fix iUv viMTid part of it; that. ^ tin.' fihiv.** which air 
in the sploen; and it is through these fibres that the 
spleen ia soft and fibrous/' tic stittCA that its u&c 
wft* to draw the watery part of the food from the 
stomach, as tiie gall-bladder draw's the bile from the 
liver. lea shape roscmblea the print of tie foot, and 



tho word tnrXrji' in <J¥rivtvl fr^iin ^rw\nyx*'of {i* viwro), othop* dArlv«i 
it ^iin lb<< (im-ic xfuvd mruv (tr.Jjo), ttj ilmw* Iwoiumt tluy tiup- 
pfiMi] l3ml it (iivw to itwlf tho fipoUixl jm.rta of bbo hlwwL 
^ HinociUTtK. Dt Cariiitnui. ILC, 431, 
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that nest to the head 15 the mo«t hollow part, aTid ia 
full of cavities an*\ has mo*t spaces, Imvinp; alito mde 
and thick vein* of u spiral form. (Hippocrates />« 
AtiaL pt fk Morbifi,) He iJotic<?s iilso the disejises of 
the or]Ktn and their treatment in hia works Vc In' 
trmis Ajft'ctiijriilnts^ and fh wrf, rt^iV, ft locts, 

Tlic celttbrated Gre<'k philoaopher Aristotle, at ft 
somewhat later period/ deBeriU?d its ]wMition and 
attocliincntsiti the huiiuin mibjcct; lie notiecd al^o itn 
cmncxioti wUh the great vein, (vi-jia i»orla*.) In 
his dia^ectiona of antmab he ob&erved tJiat tho&e 
which are ovi|>uroufi \mv\^ the orgnn so stimll as to 
hnvc escajKHl tlic notice i>f some, m in moflt binlfi and 
s<iiiie(»rt.lie n'[iliIiM. — a fa*! runfinnnl ]ty xjmwy Hinee 
his tirnc. He believed that its use waa to draw away 
tliOMijK-ralnuRlant m(jl*4fiire rn")iiitlw.' sfoinjicli, and to 
usshi that oi^an in di^iition. 

Diocles of Cnri.^htH, who flonrifthed a lirili' lim« 
ftftiT Aristotle, confinned the statements which hia 
predecesi^or had mivancerU 

A period of repose eni^tjod for ticveral ccnturiea, 
until two celebrated anatomi^ta arose in the AlexHu* 
Grlan school, who, favoured by the perniiftHion of 
l'tr>Iemy Ljlf^iia, the first of the Egyptian prineen, 
with diligent reaearch elalxirately dissected the 
hiitnan l>ody. These were the celebrated llerophilus, 
and Erasislratus, the pupil of CliryMtppnx, liis con- 
tcmponiry; their ruaearches were auch as completely 
Ui overthntw thi.' luytttie opiniona of many of their 



' Aki9TOTEU^ />p Anirrv'litfm UUior'iA. Lib. x. [ijt 23, 44, ifi, 57. 
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prcdectsftO!^, and were tJic means of giving to 
auiitomy the rank of & true science- They did not^, 
however, advance niucli the anatomy of the spleen, 
for thv latter author Btatca that it has no function; 
but hb followcr»» condemning the negligence of their 
U^ftclier (a* GaU*n *;tntos), suid thai niuiire gnve 
imimola a aplcen to prepare the chyle expressed from 
thv fo'jrl, for the liver, for the j(:eneration of hloocl. 

CcUas merely refers to ita position, and its soft, and 
thin rftliiiv, not giving tiny iieoount of its structure 
or probahle function.' 

KufiiA KpheaiuA* c!o^s little morc^ than allude to its 
position. Its colour he likene to wine lees ; its eonfiist- 
ence Ioo»« and wpongj-, nnd crmipoaed of a network 
of veaBelH, inactive, and without vital em r^ ; he 
states thar it has no use. 

In the works of ArGts&UB* and Paulua JC;trfneta' no 
fresh addition appt^'ars to have been nuide to our 
knowledge of the anatomy of the apleen, the latter 
Mitiior btJicvcs that its use is to attract from the liver 
tlie nii*lancholic humour which is, as it were, the lees 
of the blood, the euperfluoiaa quftutity being expelled 



' AraAUuaCouTELiuaCsLaca, /^fV.lfA/tAl Vciictiijs 1560. Ub. 
qtttrtiii»-->D«liuiiuuuc<irp<hmmti*non(iUR^ilm«.* 'At lionAHiniH- 
tiuiKiooiiliiin wpUsM>] iuUvriiiLO mM^xiui ml^ lULlnri mtrllid vt tania, 
longitmlinu OTMHDtudJnuu|xiv ninclicvij uw]uo pAuliinv n ooatanun 
T«^(iD<sin ut«]niineacedefi«mHxhii&jMrt«KU>>}iIi4ix^iLUif'i]r At^utv 
'luN quiileni jimctn aaat* 

* PAt'LtB ^KaunCTA. IVftimtatoJ Trotri tho Groolc li/ Fracou 
Aifsnii; Syiltfn^uiii (Vjnt*ty, VoL l p. ^77. 
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to rti« orifice of the Btomach to excite the appetite. 
TliH ]ihyaiologiraI conclusion he then applii-» in cjc- 
planation of tho pHfholiifrieal clmtif^eft produ<:o(l In the 
flyftt^'in by <li»f'ftM- of tiic gtun<l. 

Juliufl Pollux,' at a Boniewhat later pericHi, merely 
notices the existence of the gland, and mentions that 
it^ poeitimi U on tlii' h'ft side. 

The views of the function of the spleen about this 
(ime advanced by on*? of the moat celebratt^ of all 
the ancient phyaiolo;rist*, Galcxi,' arc interesting, aa 
they Hw fouinkft ujKm the Pt**ult« cf Hnntomicjd exa- 
nuTiation, and the almost universal rti^Knt with wliitJi 
rheaG opitiion^^ were receivL^d for many year», showed 
the reaixM:t with which all the statements of this great 
phn<>H"|iher were entertained- He belit'vt-d ihat the 
Bpleen attract^ by its great vein, the thick and 
muddy juicers gencratwl in the livei*, and, aftrr 
undc-r;*oin^ !*omc chanpe^ in the substance of the 
glniid, niati-rlally iisMslitl arnl juTiVrclod by tliL' arte- 
riea, part of this juice was transformed into abmcMit 
for tlie »pk'en, whilj-t that [tart, not ca]jablt of tmii«* 
formation was trant-niittcd by tx fic^ries of veins into 
the cavity of the stoma^li in the form uf un vx* 
cretion. 

This opinion aa to its function rcc4uv(xi univcriwil 
aasenr, not only from the physioloj^iat^of hi* time,aTid 
the Aniblun^f Avicenna, &c,, but prevailed throiigli the 



' QAUKXiCftnKlhviiitpariiiitiian-fiurit. Vonntiij^ lA.'lO. VaL i 
p 140, ftt|t. U. 16; till, iv. 
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Agcd of dftrkncrsa urid barbarism, and ^ra^ oven dcfendtjd 
l>y tliusr H.!iAr,iiTiiLKU wild livt-d ill tlie L-oiniiLi.^Jtoeiiumt 
of tbc l(*tb ccnturj*, at a tim** When scienci* acd Uw-' 
rntuiv wen- n^iiin rL'vivt'iI, and wlicii tin* intell(!eiual 
powTri* became a^ain rotiftod, after a repose of more 
than a tboiipaml years- Thus GuiiileriiiH' iollo^A 
Galon's description of its stnicHiro almost in the 
«iinc worda^ and bcliL-rcfl ita function similar to that 
ascribed to il by that colobrutcd wrilt-r. 

Estienre' noi, only lulopr.^ thu saino ojiinion of i\\v 
epken excreting the melancholic juice, but states 
that there ia a common duct from thnt organ to the 
dtomo^sti, by widcb th*^ black hlh rcjjurgltiitcs to it* 
orifice, the use of (bU ihiid being, a.s be remarks, to 
incite the appt^tito, and by it* bitterness and acidity 
desire is produced, lie also eiipposcs that, in con- 
junction with tb« liver, it wunna the stomuch, uud 
ftids in the digestion of the food. There con be 
banlty any doubt, from the account given by tliis 
author, that he supposed the vaaa brc\-ia distended 
with blood to be duct^ procLtdiii^' from tlic »plc(-*n to 
the stomach — »n opinion soon tdtcrwanls sot at^ido by 
the accuratjc obtiervation ofVesalius- Although the 
outward form, position and attachmcnta of the or^an, 
a« well as thv course of ita vessel*, are menlioued 



eat apoD^iv huhIo. ut ^ciltuu unuaou huuioriM ca fooorc allioiat.' 
—p. t7. 

OrtAKuai En-iRifx^ L^ Junction tJoM pariia (iu Oi/rps Kamain. 



6 BrftTDRICAL lirrHOUL'Cl'tOlff. 

with tolenilil*? accuracy by VEilverde,' C-oIombo,' 
HruTtikfolsiiis/ and UiUihin,* in ttic i^amo century, 
tlicir description of the luiTiut^ atnicturc of the gland 
i» imperfect, and their opinions of ita use cither 
prec^idcly HimiliLr, or only a idigkt mi.Hlificution of 
Uulcu'8. 

lu the same century, however, there lived Home 
anQtomiflta who did not how down to tho authority 
thiit GuIlmi's U^arning und pliilo?K»plty hiid inspired 
in nearly iiU, and there are none, pcrhitp^, who 
iL^iHLAttMl more to overt)>row the dot^ti'ine* adv(X!atcd 
by lum than Vosaliua," one of the greatest iiniitomista 
of tlutl ugt^, Tliii* aiitlior, altlinugli lie did nut 
Huir^edt OLuy new theorj" of iU u&e, except Ida sup- 
poHttion tliat it assisted digestion by means of it« 
oym innate heat, concluded, from hit^ more curefiil and 
tu'-curate examination of the vesai'Is nf the ;;laiLd> that 
no channel extetB like the bile duct, to convey tlie 
recrctnentitious matter into tlie stomach, and that 



' CoLVumja, RkalduSiZ^ rtAnaiomicek Vvnot. 15A9. Pp. :130, 
231. ' tA'.-'aia iit.ilitfi* o«t, ut melKno1kol1«i4 mlh^iFa nit nin ntLm' 
liorotur. oura ijncaortim «oilam ilciulos ohbcU In ^^^ln iiiitriti«>iii^ 
(ivet n\LU.'i» Loo cibnorvatii pulchvrru&Turk) aviiUu quitlniii litiirior 
Hjiuigitiir vi pvr vujuv [uniM nuiLUni wl vcutTv<[tliiiu Jutalrus 
fAiiic<m domunatom cxcitAt, qu« titilitAJi nullo \xvjlo siieiiiundu ^t/ 
^ BftUNNna«iirB^ 0. T., Crrf-i/*jj/»w, Ju. }fNl»^/r. 1530. R U, 
* Dauuixi. CaafajUi Ajtaiomica corjt^riit Wi/w d twdit^s Al«- 
tona. Lugdiini, 1597. P|.. 50—^^ 
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the vetiH j^>in^ cht'tv,do not arUcfrom Uie AuWtanou 
of tJie spleen, but from the veins just bclore tln^ 
vnUn* into it; he observed, also, that tlieir contents 
did not differ from that of other veins. It waji by 
raeauiii o( tln**c simple iinntomical ob»t?f^'ations that 
he overtlirew aii opinion ndvocftted by one of the 
inodt celebrated physiologists^ an opinion which^ as 
wc hflvc flcen» ^\"aa *up]K>rtcd by many able anatomi&te 
and tAQght in iIjc uucieiit i;choul» for moru than a 
thousand ycarn< 

About this period a new theory of its use was siig- 
godtod by Frunascun Uhnu^*,* in his Monograph, the 
fintt then [JTibtUhod on thi- &uaU)niy of tlii« glund; ii 
theory, however, not founded on extended obftervntione 
im tile anatomy of the or^aii. He mEp[x>8ed that ita 
office ipvas to prcjmro blood for the heart and arteries; 
the inatt-rinl fniiii wliieJi it !?* fnrtm-d hrsrig tliL* eliyle, 
which le brojigtit from the atomach by a large vein 
(the gastric) to the spteen, and by a branch of the 
vena |>orta)^ the formed blood hewing returned to the 
heart by thr splenic artery and aorta- Fel. I'later* 
alao believed that iU ofliee was rather In the elaboration 
of blood, tJian in the attraction of the melancholic 
juice, although he ex]>laiiied the nictliod by which it 
w»j* elaUinit*.Hl diflercntly to Uhnus. This author 
also argued tliat a?t all ajty^ous parts arc placed in the 
median line of the body, the spleen cannot be one, ua it 



* FiuvEriH-i iTuir, Plrtnrlnwin, DncUiHn MitcUci, /fe tioHt libel* 
UuinMi4t4.MU Vol. iij. UlSi. 

' Pru PiATEft, tt4 fi^rpans hurnani i/tftti^t^ft f( uMi^ Biiidl, 1^83- 
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corrcsponrls in AirnHttoii und structure with the IK'cr. 
aiid thtTtlbro must b*^ tUe liver of ita oAvn sidt?, an v\}i* 
Diou which ht' attcmptcci to prove by many urgumciita. 
i*lato, in Tima^UA, nmke^ mention of the ^lame fact* 

] lafJman,' in his EeiAay, conaidcrB chiefly the opinions 
of tU<j aiicii-nta, und more jjurticularly thoie of 
Aristotle and Galcn, regarding the atructurc and iij*c 
of tliis j^laitd. adding no original obaervatious. ile 
then d^fcnda Arietotlc'd opinion, and mukcs^ his own 
Mill 1>«hIi Gak*nN lind AriatutU-N, His own ft]i]>i*jir» 
to be that it draws to H&qM the tiiinncr and more 
watf'ry )mrtii of fhi; IjIoim], and of tbe chyk*. just sa it 
ii* undergoing tmnafonnution into blocd, unci scparotij!* 
fnnu it (iliii rliyli") l.hc I'urtliy pftr^ir.li-s furniliig the 
black bile, as an excrement, and aUo accretes blood of 
M thinner dmntcttT than tlutt of tbeliver. Vt&Iingiu*' 
and Marchottie' aljio about the saiiR' period adopt ft 
ftiinilar view. Spigal' adiients to the <>]UTUon of 
Aristotlt', tlifll it, with the liver, asaietB the digeetion 
of tli^ food ; he also fidopt» the views of lloHinun, and 
oddly obser\'ea tbati as it pur^^s the bloal of it^ tliick 



^ 



I65D. l.iigil Bit 

44. ' A-Mlnnran ItmU, ox mnjore itixrtorum n>>ni4t<]iN^i, cuviritrliu* «^>ii- 
f«elEoDCim luiKniLiis ojt Bqu(nion» olijrU portiouc odmuLuL^uc £iiu> 
tibiw t*Tr<>la aHnliili." 

* D. i>K MAfttHErrtB. Pntuvitilr \CM. Pji, Ifi lo AO. 'Iiuimii 

cmo hmuoriii mtilJiTicJiiilidT hoc Vft mu^mn'ii^ nii^Uur^inliin, Fiiiu'T>bi- 
rnhim, lul Alii mitifrJoTKim, or^ lifio JWM<n.4|]ii]H, i^iiii tim^h'* jknilMbllicin'm 
gfiiuiuucm luvcmcjmue*' — p. 47. 

* A. Spjoau Aiiut«rdiLiiu, ajx 16-15, 
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humoara, ii U th*?rcfon? lar^r in ui^n than m other 
aoimiklA^ sa kc^ being tlic ivifiCsC of ituiinuls, r<:quJrc« 
the purest hloocl. ^ Ut defWc^n fianj^uU feliciua queat 
a cniaaU huinoribufi, cum homo animal sit sapiontiffl 
studio adiUctum, ut ^un^ui!) qu(» tcimiar nmt ct piirior, 
CO sftpiciiti(jrc:i rcdd*jrc dicitur/— Arist. lib. U- dc part, 
Antmant. cap. II, ]). 242. 

In the dcacription given by Rlolftmia', he brings 
foruurd mi4iiy obHurvatiuiiii^ on^itiul m thein9dvL>e, 
which show the incorirctiioss of Gidcn'a opbuon, viz., 
that l-lje splet^n is i^ouri^hi^i] by ihtMnelam^holic jiiiiTt*; 
he shows, for instance, that the blood found in the 
»tpki*ri is no dlfTcrt^nt to tlmt fotiiul in the Iiv<>f; 
tliat the splenic vein does not iimo from the liver; 
and UiRt no evacuatioim of hla^^k buiriour are t-vi^r 
found in tho stomach or intestines of healthy sub- 
jiK:ts; H fact that might easily be ohwrvt'd, if such 
were convejx-d hy the spleen to that organ. Yet 
niitwtthsfandiiij/ tlir.Ht^ ohst^rvattrin^t^ xo iriLjirv^si-d wtw 
he with the authority which the ancients umpired in 
neitrly all, tbat luf brings forward an njuiiiou an the* 
Ufte of the gland that reconciles tiiose of >(ip|HK!PatL« 
and ArislJTitle with that of (Jahni, The anatonneal 
knowledge that was lutherto pcsi^eased aii|X.'itra merely 
to relator io tliv ontwiird f'lrni nnd cuiitil^xiou of (he 
fteveral organs — a task which the lirst fjreat Ifalian 
anatomists achieved; hut no very consideraljlc pi-o- 
gress had as yet been made in the minute stnieturo of 
ihc acverol organs, to determine' which was the only 



* /0UAX3nts1tioijmn,(?pmif7iai: FttrU]6n PiumtoHO. 



10 



BIBTDlilCAL nmODUCTlON. 



8UPe rood for the axlvnrR'cment of uny knowk'dpc re- 
garding; tlu^p use- Th<j cclelmittKl <li*oovcrj% liuwcvt^r, 
of tile circulation hy Han^ey' iibout Tiiia jierio*!, niid 
AflcUi'fl* cartrfiil observations on the course of the 
lactvul veti!»i*lt;, »orvud not only to diKpel many of the 
preceding crroiicou* doctrines, but folso assiatcd, more 
timii (n.'rhaj>« m»y othvr diKCOVcricJt^ iJi the furtherunce 
and enlightening of physiology. 

Although some trafta of theae raore minute in- 
vcBtigationa may l)C found in some of the pa'ccding 
writers,' little progress Wfl$ mude in tlii* dL*[iurtui(.*iil 
of ar^dtomy until al>out the middle of the ^venteentli 
century. About this period, Highraor* gives a far 
more minute description of the spleen than any pre- 
ceding writer. He describe* its ext(?nial tunic, tiiid 
the trabecula?» as arising from its inner surface; theso 
latter being solid fibres which form complIc»ted netn 
around ivhieh the parenchyma fidhcrc*- The vcsdcla 
In- itUu ilLsscrilM'-H VL'i'y rniiitjk'ly, IkjIIi iii man iiml 
animals, and [loinU out thedilferences between thoni, 
mentioning the exiat^mce of valvett m the veins of tlie 
lattor, which prevent tlie reflux of blood into tho 
*plLvn. NotwithstaiKling these nioiv.' txt'^tuW nb- 
scrvations on the atruoture of tho glared, his opinion 



ctdtUitme £n omfMiifnut. Fmuoof. 10^^. 

> Cup. AflgliLnw, Jh taoHbta^ mou tacl^itj »au la^iaia i-vnWfijvaric 
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of its function m EitL^i^uliirly uiiFiuj>|)yf iii» by liU uwii 
statement it refutes it^lf. He believed tlint the 
melatictiolic juice was brou^lit lo tlie »ple<^n by tliG 
arteries from the (xclinc, after it lias undergone its 
Ust croiictx'ticn jtl the liL^urt ; timt the spleLu fcnuciLts 
utid sc|>Arat<'9 it, applying a portion of the scpariiU^d 
blood to iti own imtriiion; what is left of the purer 
blood flows by i\ni splenic vein through the liver into 
thu eiiviif and then to the bt-nrt^ that it miiy actjuire 
ht^t Gild spirits from the heart, and be driven free 
fnini all ^^xcrement by the aoilu tor t!ie nutrition of 
nil parts. 

In GliwHOii's' ehil>ijnite Motiogmpb, whieh followed 
soon after, many peculiar luul original opinions arc 
found on the htrueture and use of the HpWu, Hi* 
description of the vessels of the organ is similar to 
I ligfanior*T«, but he l.wlievvrs thut the trabecnlw lire 
nervou* fibres, and that the ner\es whidi accojupauy 
the vcftselii, are continuous with thoAc-. Gli-^Him 
appears to bo the first author who describes the ner\'esi 
ua supplying thi; interior of the »pWn; he assigits to 
them flic office of sfrengtlicning tha solt and ^pougy 
lian^Lcliyinftf and believes that their real use is aa 
oaxiliarios to the nerves, sorring to eocretu fivm tha 
urt4Mi<7S an lujiieouM humour, which is carried awiiy 
cither iinmodiak'ly by the nerve*, or through thu 
mediation of the brain and spinal cord is <li»tributcd 
into the nerves of the whole body, as well as also into 
the nerves of the a^ucent pwrts, such ns thi^ supra- 
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rtnal ciipt^ulca: ' Idcoqiic aportet aliqiud e licnc cdu- 
dLTit^ quoJ detiidL- in r«Li{K.'riorcm tibtlumiiiU |>Vxiiiri 
tmii^CTiLnt, undu prMea, dald Dcca«ioiie, wl iiume- 
ilitLfi jxrr mirvii* h4?xI.» part cflunK^xu:*, vol mc^biiitilmft 
cercbro et raedulli^ ^pinali, in cmnes totiue oorpom 
l]f;rvoH diatribualur/ P- 433. He (k*nk« fht; I'XLSt- 
cncc of an ^xcrc-tonr' dtict, or of lyint^hatic veitSL'U: 
* Lyinpli!M diirttis niillof* vidimus edwjue pmplerea ni 
qui adfiierint aliorum oculis perepi<:acioribu8 dt^te- 
grndos rclinqiiiiiiu*/ 

WImrtoD/ in liis li^ftrtit^d di^i^crlntjon on the fs1and», 
which miuh> itA Apjioamur^^ hoon fifu-r fili?^«on^H, 
adepts hift thi^orj' of itfl office being; socrclory, and of 
its ministering to the ncrre-s» serving, he aaya, 1o 
extract^ hy it« ptirc-nehytno and ncn'oiiH tihiv», itn 
aqueoQA liquor from the hlood, th«*s he observe^ 
showing that it has some analogy with the glands, »11 of 
which HFC suppoftcd by him to have a ftimiUr function. 
Hat in tlio titm^ dmptcr in which ho coni'iden* 
*an lien pit glandula,' he condudi^ft that H should not 
be claitiied with thorn, on account of the differences 
observed by him in the atmctnre of the jjurcncJiyma, 
and in the orgiini^atiou and dit^tribution of the vewseti 
and ncr^c:*. 

ScheiiL'k/ iu 3 highly elaborate pap(^ron tht' spWn, 
in hia E:rtrcitaHfjnf.« Aufstomk-w^ iidopts the opitiion-s 
of Wbaiton, and considers lliat it ia not a glaTidutur 
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organ, for the aame rcawms oa that author- In hU 
description of it« striK^turo he coiifintit; tbe fti^eiirato 
diNK'ctiond of Uigbmor and others; but neither he 
nor WTiortoTi mention the existence of lymphatic 
vessels- Ita fiiiictiou he htlicvcfl to he that of pari- 
fjiiijj ihi^ \At.n»\ of it» tiiick, nR*I(ui^*hoTK% antl wnn»i"y 
portions, an ofHce which he l>elievefJ most of the 
gluiiduhir orgjLtis Hssi^ti-d in performing. Biirtho- 
linus' n\so iul<iptcd a similar op'mion, beli<:\4ng that 
tike blood so pn |kiiHl wan for {ha iiwe of lh<? viwct-PH 
of the lower part of tho ahdomcn : ' Ordinaric autem 
piilut lienem <.*sw urginium cuiifitkruli Hat^;^iiiiiis, iid 
nntrkmla \ieccra infiiEii vontri^ ut vontriculum, 
intefttina, omeuLum, inesenterium, pancresa, &e., — 
p, 164, *Saii^incmomnemctiamdeeantant, filtrant, 
di-spumunt-, imrnii^rLftiit, et h vtovdWuiK niiniiHjue utili* 
bus pardculid wgrt'gant 9fi>ftTOUti.pK".' 

Thia great advance in atrnctural anatomy, ami 
moro particularly of tho glunde, wat^ al>Kj much 
a^i^unl by the investigations of Stmo/ Ildlini/ luul 
if/ 

tt the middle of the seventeenth century, -when 
the preat rovolution In science had laken place, and 
when Hacon had laid do^v-n the general principlcfl 
and the special rules of scienttiic investigation, the 
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cbboratG rosoarchc^ of tlio gtvat Italian Anatoniist^ 
Mttliiiglii^' siT\'L-<l to givf niuc-h cluurer ulwu* of the 
Tniiititc smicturc- and fiiiiction of the gUndiilar 
iir^ittih, unil umre |jiirlk'i)larly of the sjiWn; for Uy 
this great phj^iologiai is due the discovery of one of 
the e^l^eI1ti»l ^Mrts of this organ — ih<* Mnlpighitin 
ly>dica. It i» also a curious fuct that Malpighi should 
h-tvrr assi^iipfl to thi-in fhe riniriton of secreting 
glandB,' tho truth of which, aa well as of nianj othtT 
i)f IkiA HtatL^nents, may br^ i^h^jwn by t.lie nhiiont uni- 
versal assent v-'hiah they hav(> received for nearly 
twohniiflred years, and whi<rh have been more i^learly 
proved in modem time hy the iiidefftti^aWo industry 
and careful obsi^r^'iitiun of the Uernian iiliy*ioloi:Ut.i, 
lie denied the nervous structure of the trabecultD, 
and at iirst dcficribcrd them as conaistmg of a fibrous 
tissue whicli i» so ftrnin;;ed Ha to support the veooun 
cells ; but he aftcnmnb changed this opinion, 
and asserted their muscLdar contractile nature, com- 
pivring them to simUar fitructupcs in the lungs, 
teaticlea^ Ac./ the office of ^-hich he ftup|Mjstt'd wt*» to 



baiu, Loud. t43dO. 

■ Swj MiMMOHi's letter of diito 1671. in fhil. TramtfM.. vol. vl 
p, £im A.i>. 1G7L 

' ^ lliijuii ooduionc oommumaiiidiiiii tibi diuci, LiiMus fibmn ^jum 

biitiimnvj) wul (>ini(AH lwho, ita lib vx. oanwo cotUiriori iuv^iEucro, ot 
pnxlurtip tnvoKVrrMtliU'r tibiiH minliiJiA But muWiJtiB, LkiJi <Mrtlu- 

fttutinili utructuH &o rjtii i^iuiliii m ipuudiotiXunt <u>i\|]u hiinftthy 
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cnntrRct u[>oh tlit- vriiout* ctAh, tti <^m|ity tlicm, ftrnl 
to prt'Vcnl the ftlftgrmlit^n of the blood in tliem. Thia 
itlat^nietit of llie itmsciilar striictuiT?! of the trahpculas, 
first given by this great anatomist, rcccivtsl imino- 
rouH 8U[>|K>rti'rs sint'c his tinn', in Lt<.'inv*"iitKx.'k» 
S^tukcloy, ond others, whilst it w(i» denied by De la 
SAno, ihp inmiortal Hallcr, and at a later periixl by 
Sir Everard Hotdu. MoiH! lutt^'ly Malpl^rhi's asflcrtion 
|iiAa tjccn coiHinnexf liy the Tnicrn-^ojiic pxiiioination 
of many modem physiolo^sts— Sharpey, Ki>lUker, 
and othera, 

Tho veins of the 8|iloon, wliich he deinon*tnited by 
meaiift of initiation, and then dryinfr the organ, he 
noticed ^rore lar;re, diveslod of their cxtei-na! tuiuL-s 
on entering it» aiid apjMircntly forming dilated venous 
C4ivjliLi^, «ei>JinUL'd fmni eacli uther by incinbninou* 
ftcptUf formwl by the drying ap of the pulpy »itb- 
vtanee 8iip[>orTed by the trabeeula}; he supposed also 
that these septa communicated directly with the 
vein*. 

The Malpighian bodies he deseribcd aa small 
Hjiheroidid nitmbraiioiis saea, filled in the natural 
state with fluid eontents, which were au^pended from 
lliR end** <if die Mimll arli^rh*:*, and witre rontainhd In 
the membranoiaa 30pta> cither projceting fmni (heir 
wu11», or (XJiitained in the cc?iitre of the red sulihtanee 
(gubrubm ^l>«tantia). These tunall glandular bodies 
lie lielit^ed at tinier burnt, di^'lmrgin^ their fluid 
ootit«ntfi, which were poured into the membranous 
Mepto, and from thence eonveyed into the veins, 
where, l*ecominj/ mixed with the bltiwl, tht?y were 
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MppoEto<3 to induce chemiccLl chdnpfi?^ in Thiftilnul which 
difia«flOciatecl it* ckinLrnls, and the prixiopdw oonvcrjod to 
tho liver ASf;Uted mfttormlly in the sc-oivTion of bilo; 
«Tid tliii* thfnjry wiu^ siipih>rt.f!d not imly by aTia^^Tny, 
but by experitnt'nt« and tin.' researches of chemUtry, 
The coiKluttiotis which thU great anatomist arrived 
ui from tW'^o. mniute. and lubonfUiH rt'^n-iiivhes wero 
that the spleen rnnrams all the rlfmentft of a true 
glatidf nnd Hithougli, nnlikc ot)ivr glundf^, it was uih 
provided witli a ddtet to oirrj* off the cUlx>rated 
sctTL'tiofi, h*? lielitved that thi^ vem* wf»re penilinrly 
modified to perform tliifl oflScc. 

Tliib eonelusiLinT deduced m the trne spirit of the 
Baconian phi]o»ophy, was the fii-st clo4i.r ropiult given 
to the world of the complieatt^d strnetureof this peeii- 
liar gland, a conelusion which completely overthrcv 
the myotic nnd iinphilu^dphical statements of Uitt 
pwdccc^Rorfl, and which was dewtinod, together with 
hifl reflearchcB in other strncturca, to mark a new era 
in the history of phyaiolof][j*. 

To nearly Ibe end of thia ccntnry no coTi«derable 
progress \v'afl made In the anatomy of this gkiid, its 
general description by Malpigbi being fotInwe<l by 
Bidlou^ and most of the auatomlatA of his time. 



Tub. 30, ' ML-iHlinitiwuHi, vrntoniiii tiliriUa["um<iuiT hivo f?k*giiiis 
ooajforica, cujub citrcmitutai i^a ^i^nkHHtrmNi m <Killiilm' vH rotin 
otiMiiit |4lni'imis pxrii-iuitiir gTatiitiitiM Niuiim gliLiiiliiliiriiin, niv^ 
ivllucidnruni KlMululiAfLmai inciu<Tu1aniin iiiiiiiitiia mt riLimcnu^ 
figum otiiniv mvitiu cKigviL' ' Rnccjnatim plur«, ah iiM pEv>po>n- 
fli-jil vau>]'ui]i. i|Uti' i]>aw olrvolv mil, i^nijiijz^licrni-.^ 
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Al about this period, aleo, eome knovrlctlgc of its 
cNMnpftfnl.ivt' »ii}Uiiiriy wn» ju'/jmivil from tin? invos- 
tigntioiift of BlAsiua', wliibt tiK- dcmonstrAtion 'jf iin 
v<^4J*pla liy the succesafiil injecTioii?* of Ruj»c-li, and of 
ihc lymphatit^a and non'ca by Niiok' and othors," aciTcd 
tu oorajilftt* itliikoM. i!k' wliob' (»f its gciiL-nil aimtaiuy. 
TilingiuV believed tJiat its ust^ wnatorliuTi;;:rk-tIietIibiiiL-r 
andniorewiUmy Miyli'!iili>b1i>iiil,ii]f(l ttij^nrify flt»<li!iuiil 
hy separating a ' wiccus craaaiifl, taitarcus, ot flalhiuri-' 
DienierbnK'rk' fuloptcd nt-'arly tiiv saini? opiniofi a?* 
Mulpi^bi re^U'dtiig it^ ^truuture and uso, ar> aUu did 
MiiMiiurkH,^ GiliHOTi,' and VidtliuMUs;' wlill.sl nh ihi.? 
9iitue time tJio tvro fomncr gave a more miniito 
descriiilion of tfce lympliatic vessels, and described 



nwTO. Lii^, B«U )6dif Til 143 — 1. 

* PiE3iBiiuiu>)s<TK. Ml'HVLCKSp Th(? fomicr lULtlior tLoeoribtM thft 
wrvrai fu; HTntplyinj^ tln^ irWrior nf thr rr^ii, Oikmit? ami Mi'S- 
JllCBfl iluacriliv ihcm m ft siruilitr iu&uui:'r, 

* UiLT. TiU3raiu«, Altai, lionit. Kiiitht>l, Ll>73- 

' Mnti-niim vn^uurirliifn tx mu^iItii* artnrinuk Do]itl<N*rn, t* ijnJk 
oitn »a1|ibnnfi partiaulU in bcpate rursfls luinU i?t *|Hioiiici moijo 
MiOooU, MLmpiiniA ohyliqnc fonuontum biliofluiri iVinfltiTiir' 

' MiiNViOKS, JoKJi?s\iis J)n ft 'iruUotrtkit Tnyi*ti jmI JtlnnjTim, 
-COL K»7. IV 18 to 5:j, 

'Italic i^iijidiim eoUMtiUio iniij][iiiiiLd( il4*puntii>m*m a rwdhTin 
faSTQ^trilxu aci1l(H(nlil;i^ nl^uo ii bile crxcrruitTrititiit iu Ucfivt^ 

16&7. 
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tboin ai4 iinflin^ from tlii^ Mulpi^liiun ^IflnduliD, an 
opininn wlifi-Ii s:itm<* |iUyHi(»ti»^iHls hhh^tI. i*vi-n nl. tlii' 
presrnt iluy, Thiip* Diomcrbroc-ck, in spraWn^ of the 
lyTri|jliaticH» HAyf', "Oriuntur tt.iit€iii ox miiltis minimis 
f-Uiidulh cDn;]:lo1)iitL8 in licnc Kub!«i»toiitil>iid/ 

TIic i">[)iniom nl Mnlpipihi did not, hovt^ver, nNwive 
univerBal aeaent, Tlnia Mayow' obsurtHy fmpposed, 
that the nitrn-gascous particlw* not lifted for the 
imimnl tuiictioitr^ ilh* brought to the epWti by il« 
nen'«df jind that^ Wing rlterc mixi^d with the valine 
iiulphiiroou^ prtrtlcleti of the blood, thej' exdte efferves- 
cence In it^ whieh is fitted to the rcdticing it« attUnc 
flutpfanreoud particles to tlioir due volatility. Drclin- 
Gurtius,' who gives an elnborate enuuiijration of the 
fitatemcntia of other authom, concludefi that tbo thick 
venouf" blood eontained in tho veins of the fiple?r is 
dilute by the more lim]rid arterial blood, so that it 
may leflnw more easily into the heart, whikt Dionis* 
bk?li<JVod ihftt tlic ui^tj of Oii.' or^rnn wait to rtfine the 
bloofl, mid imrify it hffon- proc;ooding to the sfime 
viflciis. Clopton Havers* brought forward an hypo- 
rht'jiia of Its use at about this period, which, as far aa 
r am aware, receivod no supjMjrt from liis follows?!*. 



pp :U3 1*1 ana. 

DioiMWi.UTit-*. Lu^L Iftitov., IC!(3, 

Pp- loatofioi. 

• Cl/inxW TIaVJEWS. Orfa,htria Xvivi. I^iiil , iCfil, Py,. JIO 
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[Ii-4 tlieory wnt* that the splowi ecrvtxl lo elaborate tlio 
synovial fliiiil, or mucilage, ' frnm whence it is atl- 
ministereJ to tlie LlooJj and by that difiponfii^d in its 
ctmibition ta nil thr [>art«« ulmtit avIiIcIi it is ni.'Ci.-&Miry 
it itiiould Iw employed/ And In> adtU, ' For that it 
contains aikil oxhUiitH ^iicli a kind of jnice, theri^ tA 
no man that has his seiiBes, and examines it, can deny/ 
The opinions of Malpighi were mcn-e strongly o]ijKi**fid, 
hoivcver, by Ruv'fich,' who appoare to have l)ecn one 
of the first tt!Wt<nTii-^t.» whn armnyud iho >plccn with 
ihe thyroid, aupra-i*enal capsnle.*, and the lymphatic 
glajids, a** vaflt^.ular nr Mood gland*, * glandular ft,in- 
puinesp," (^laudtf without ducts;) he also arranged 
the liver 11 ndtr the same categoi^', 'Flic deaoription 
which lie pave of the ^tnietnrp of (his organ ^ra* 
entiivJy diflei-ent ro tlje pIiiIotti>]»hirjil jia^ount of 
ilalpighi, and was derived chiefly from the results 
of his peculiarly succossfnl minute injections- He 
denied tlio existence of the trabecular tissue, which 
had l)eeii fto cart^fnlly and minutely dencriWl h^ 
Malpighi^ believing these bands to be nothing more 
than blood-Vfflscls and nerves surrounded bv a bbroua 
inembraQe, Ho adrnitted tlieii"exi*r/*nce, however, in 
some of the larger mUTiinial!^, a» in the bullock, and 
stated that where tliey existed areola* were fonnefl by 



Unai. </ttart. Optra AfjHs/a- AnwUdmliun), IA9fk Wm Fr. 
RtTseuu, Thf4<xar. AtiaL Ainat, 170L Alw* F. RiTStini, Ofr- 
tervatio nniri. chnfnr., Obnr-Mlio M, p, fi7. 'litu, h^foT, rcnofl 
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their comjilcx mUrWing. The Malpighian bodies 
he coiisidt»ix}<i oa iiorhin^f more than ttiinutc CApilkry 
vcasid*, armngnl in ninvolutinrij*, im<i fonnin^ round 
3suariil«-Tit bcxliL's, I It? believed tJie ohief ma^4 of tlie 
spleen to be n vaacuUir mcah^ formed by the mmi- 
fiE^lioiiK of the artiTy, vein, lyinitlmtice, and n<*r\'eB, 
all of which were surroundL<d by their [K-cuUiLr mein- 
bnint^ous investment, the capilIaTv vo-fts*d!* In-iiij* >ni|j- 
pow^l to tenninate in th*" ft'^ft su(*i*nlent flufistnnce, 
the splenic pulp, und to conimimicsite with the lym- 
phutic&. vrhicli were supposed to convey aivay thp 
Beeretioii fomied from tlif ve**i*ls of this pulp- 

Tlii'se opinioni^ of Kiiyjtch on the structure ot tht? 
«pWn wei-e supported by Crans.' who disiient^^ f rfjm t!u» 
fttat^'menta of Malpighi, regarding the existence of eel- 
hdefiand/^liindit; whilst Pftlfiii,* Vurheyen^*Mor;^agiii,' 
(Lnd othiTA, q;iole thi- description of both authors, 
without making any new addition to our knowlcdse, 
either of it.s structure or function- 
In the yeur ITOiJ, Lueuw^-nlioeV ^ave the first 
account thiit hud ut tliat time appeared ot the micrD- 



J<u]rv Cnp, '^., /V /iVnu »tr>iflu/r^ pp. H, 9. 10. 1T05. 

partU. ram 173d T\: I2:i to I2«- 

17213, Pju 8i> ti. A!), 
* MotojiwrL Jo, &\n'HfTji, Atihetraarm arMlnmitn omuut. ITI^^^ 

^ A, V. LkeuvtxIKh'K, ' M icn >Hciipim] Olm^rvKUoiin un Uitr 
blni?tun> tff thu tipWTi' /'AjY, Tmnmei I7(IH, Vi>L xxith, 
p, 35M. 
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scopical Atnictuit- ttf the t«pWn. UU fit^cirvatioiis, 
liott*e\Tr, did not thi-ow much iww liglit oil ite 
tttuitomy, which had hocn so successfully dbpluyc-d by 
hisi |irt'dt'iv»ft<>n». lit' di'fccriU'tl Uk- (ihiiius trunks 
(tratieciiInO Ji^^ ftriain^ Imm tlit.^ hinvr !*urfai?e of the 
iiivcsiing rat'udtnuK^ uf tlu- ur^jui, and nntiifjiii^ and 
ima^tomuHttig^ till joined bythoac from the tncmbrunc 

UH t.llC o|l[HlHitl.- m\v. lit' WtuU'd tllC'M' lHU1tl» Ui Jk? iii" 

a (il>r<>U9 &lructnrc% which lit- believed lo be tipedally 
1 iKWweil willi cuiitraotility, hiir nimntaim'il (hat they 
*ire not muscular. He described tht' suhstanco of the 
»|iUvri to hi-^ C(jni|i*jsi.'d of vi.-ry siruiU gti)linh** or [ku-* 
ticlets 3»o ^mall that h<: could not give nny figure of 
them, bt it i^jusulunul Uiem aa ' de|)eiidiikg on' and 
]ipocccding cut of the small fibrous tnink8(tral>ecuUu), 
niid ji« omijiying the moshos fonnwl bv their i".<ji[i- 
[>h'x interhLciii!^. No mention is mudc by bim of the 
Mulpi^hijiti iHuIlirH. The oidy i^nonjecturo which ho 
offers fia to tho function of x\m or^an i^ thftt^ if the 
bhKKl bttTnmt»s stagnant in it fnnii the rlrcubition in 
the livor beiujr nn])tdcj, the spleen has tho power of 
|trujnt11ing it, by ihi- rontriicliiity of Ihi- fibroN?* Iwuids, 
owii^ted by the dinphni^nn, which, be eaya, in in- 
ft]>iraii<»]i presw^R npnn the surface of the orgaii. 

In I7I4* T. DouplusB,' in a paper in the Pliikv 
Mtpiiiad Trnn«acti( in^. Itti^ mentioned !i vu»a in ^vliieh 
numerous * round \vhiti?ih Kidiej?, of pretty hard con- 
MAU-nce, and idiiiinhinei' of Miiall while arid Hjfter 
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fijiovkK, iMjtti vf wliirh wun^ of tin- rtiime imtnrt-/ wtre 
found in iUv spluen of ft lutm&n ftultjs^ct, a boy ©tat, i^ 
wIjii Ii;w1 ilu'il of oiiiiHuiiijition* and iWfic Ihxiira weiv 
siippoeed hy liim to be of the same nature' ils the gUindB 
descril)eil at an parlit-r [htkmI Ijj' Malpi^hi. 

At about this pcrioJ thcdUoavcrie* which liiui boc-n 
ii-ci-iilly mimIc by sinm^ Cf]d>mted analomiaUt (Kinl- 
beck Brtrtliolino and Nuck) of the lymphatic syswm 
inodiii^l very ronfiidprably the account of tin* function 
of aoinc parts of ttio r^plcen, oa d«*iorilx^t by pbywioto- 
giata; and in ilic next essay on thi* or^an by Eller,' 
tJlc lymphatic vcasek are describod by Imn tu* K.*itig 
tin* prinnpal cimiinels througli wliich the secreted 
products iirccarrii'd off, ulthonph h<^ wn* not thf fir»t 
niiatonii^t who dt^crilhtd ih^sti ve8si.-U as anting 
diroctly from tlie Xtalpiphian bodies. 

Ili-i description of tht' tibroiis tunic docfi not dilfor 
ill any portieulur from that of bid prcKiocvs^^ors; but 
tbt.' traijcciihr aw stutcd by bim to be of tvo kinds: 
eomv coTitiiin arterie*, otbcri* nerves: occonlinrf to 
him, tbo!^> tmWcnlAi which nonrVin nci'\'OU!« fihuiK-ntt* 
are accompanied by minute lymphatic vesseU. 

Id hiH anroimt of the arteries of the spleen, then^ 
i* ont' !icw fact i^tntod by bim wbieh }ja<i eswi)K^d the 
(sagacity of liuyach, vi«., that the i«matli.^r iHK-f^ U^r* 
miuiitc in numerous tufts or pencils of capillaries 
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which lUtiniatoly becoming invimbk', aiid presenting 
tlio n|ipi'iir»uc(> of a boniagL-niK^us niuruis i^n.' cun* 
tinuotifi vr'iih Clic vciioiia raflidcis. 

He does not (tescrilje th« veinA lui in tiny way 
peculiar, nnd believer that the vcnoiift <"olU dcpcril)ed 
by Malpi^lii an? ionned solely liy their wulU lieing 
di»t<ru<Icd, or their rupture by infltttioiiH 

Till* Mulpt^Iiiun l)odii-M, wiiirli lie KlaU.vit vfvrv wr* 
roiind«.'d by a plexus of blood- voftsvle, he believed to 
be injt fibres (alMCiaas* tibra*);tbe Ijtji [ill at Ic vessels 
of tho spleen hv described aa arising Ironi the MiUpi- 
gliian budli^H Hiid fnmi tht' extivioitit'S of th^Mninute 
arteries, wliieh ftceoinpaiiy tbc tmbccoIa% and being 
conveyed to tbe Mirfat^c of the ftplt!<-ii, jionrftl their 
contents into the blood of the splenic vein. 

An eiitiiily new hypothefiji^ wha in the year 1722 
put ibnviird by Stuktky' in the Gulstoniun Lteture 
delivered hy liim W-forx* Un; Ri.iynl Odlli^gi- of Fliyw- 
ciam; but his descnption of ita structure differed 
little from that given by Ualpighi and his numemuB 
followcw. Hb* account of the fibi-ous eupsulc cif the 
«rgu«, ih*' tralM-njlftr ti»*Hiie, jinil tbtr vi'imiis a*ll^ U 
precisely similar to that givc^n by the Italian anatomist ; 
bill \w double tlm extHt^nre of the glandiilie, and )»'- 
Iicvc3 that the * tendons of the trabceular muscled/ or 
*glands serving lo lubricate tlio«e (endons/ or perliajjs 
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^]ilexiidC'd of ticn*cj4,* hnd bcuii mistaken for glands. 
With repnnl lo the functions of th(^ spW'yi, hn iinn^incil 
that it ^ei'vcA to maintuin the balance of tht- cirmla- 
ti<jD, a*?!!!!;!, in fuel, ua a diveiticuhim, or wiffty-vwlw, 
to the systemic circulation; an opimonuhich ha^inot 
only IX-t'H oiitfrtaliit'tl Ky iiuiiKroiis followon* since hisi 
time, but OQ& w^liicli ha.-4 huen t>rovcd by experimcrt 
and inoiv rarvful and cxteiiJed observation. This 
Alternation, ho^vcver, in the aize of the orgaji, lie be- 
lieved to dL^jwnd ou a slow iind puriodic com nurtion of 
ilic niu5cu]ur inventing iiKiubniiic and tmbLi'iiln^ the 
ultc^nmtc coTitnictioij aitd rvUtxtttion of whtL-li would 
serve eithtr to empty or Jill iht vciionfl ccUa- Hence 
he states that wIk^iv the* ubduiniii»] \x'T;bck an.' ^diii- 
tindcd) rcplcle with blood, a^ in digestion, plethorm 
iiiuiistniKtion, f*ivi;i'», &c-, the *plw.n ojiL-ns its* celU 
and rcli^-'ves the liy|K?ncniia. When, on tht' contrary, 
the halanct^ of the circulatioTi has become ixjstored, 
and a supply of blood iB required, the spleen contracCa 
upon the venous eelU, pouriiig forth the blood cun- 
tmncd in them to meet tlic rci)uired demand. ThU 
view of it« div^Tticnlar use wa« aluo Bdv<»eateil Mim^u 
ycftrs later by Cowper,' and rectiv<'d aclditiouA^l coufir- 
niittion some littl*.* time after, from tin? ul iservations uf 
Lieutaud,* who imikca mention of thi- existaice of very 
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ooii>»i(U-Riht(> \^riatiou m it« siise at flifFercnt poriocbi, 
ti»e sploeit Urinf: amall wlicn thr stomach is distcnd<!d| 
(hftt orphan IwiiiK tujip^MLKl, whoD full, to pre** upon 
it, hut, Ih'hi;; lKr;^r wln-ii flu* i^tiitTiarlk \% t-uip(y. I'lic 
tlipoiy which thU author pro|ioies of the use of the 
»[>Itx'n, is c:ntin:4y mcihanical, llr flays that the 
blood, by its ntwi'dittion in the sjilccii^ will h*j roiidcrcil 
thicktT, and OJnscqucritly mon^ lit for thi; ^ccrL-tion 
of the bile; aiul that ^vhcn tlie sftouiach is full, it will 
\k- pushed towrtnU t\n^ liver, which receives inure 
blood duritij^ di;^'stion. untl st^iniratcK, conscqn^-ntly, 
more bilc< Uicborand' ulao adopted a simihir view wf 
iiA fum'tion. 

TIio Ticxt di.^flK:Ti|ition that I liiid ^veii of the 
spleen IS by Winstlow.' Ilia account of the traht^cul«o 
differs fiviin that of most anatomists; be doacribea 
thcia nil a cottt>!iy tissue {tiJ^sll cotoneux), Mmua* 
[iurciiCf and of extix:nic fineness, which is spread 
ihroii^houT the whole ma«« of the spleen.' This 
Icxtnre, ht* coiisidei's, ^nn-onndji and eiiclo^c^a the 
Biiloiic vessels, and ultimately Pjrms tuinuto culls, in 
which the- siJcnic oipillurits terminate. Thes;: ccUjs 
lie fttutcM. commuuicat;^ witli one another, and are 
lillcd witli blood extraviisjited from the capillaries wluch 
Hoac in thc^M;n[>ace». Tliecell^ weresupjxi^^d byhiin 
I o bo what Malpi^hi had descnbed aa glandules, or 
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foUidc>s containing ^laiKlulitr porticlL'^. (Maliti^lii a 
rvgardt: ct^ prtitcs a:Ilulca cottumcusei* *€oiimu.' dcp 
citt'^ule^ pnrticulii^roit ou de» folUciiIoj^ rjiii ronfcrmeiil 
aiitATih cle petit-a cor|m ^lamliiteux/) He dvifccpilx'** 
tliQ existence also of stnall cor|>a3culeA in the spleen 
of ituit) and EUiimaU: in man they arc * visible unly 
witli the uiJ of the microseope ;' but in tho );ploL>ii of 
oxen, boiled uiid prepared hv ft peculmr mantpula* 
tion, ihe^' lire c-ti^ily i*een, from their larpo size; rJiey 
are ali*o firmer, and collapse when injured. He ntates 
that theifO ^rain» are attached to the end of the 
' extreme artt-rial branches/ fiimilar to a bunch of 
grapes. From ei»eh of these ht* lia* traced two ^noM 
tubes going out of each Gorpuacle, atid lu?}t In tlie sided 
ofthe spleen. The use which he a^lf^ to this or^n, is 
tliat it servca with the omentum, appendices epiploicEC, 
and inefientery, as auxilian' to the formation of the 
bile, prodiicrinp changes on the vcnoiifl blood f ravorsiiig 
it, vliich, heiri;i mecbaiuciLlly retJirdL^ in it, would 
acr|uin> 9oii\f pccniiur prnpeily fnun thi- aetion of the 
splenic nerves. Mealon,^ aLso abont the oanie period, 
believed that it aui^ted in the seu^elion of the bile, 
by diluting the thicker blood brought from the intes- 
tines to the liver, with the thinner blood of thesplcliic 
vein ; an ojiinion wiiit h wa* ndvocaiC'd hy lleiftter" and 
Cowper, ilie latter also adopting ita diverticular 
function. 

Among the many various att'Cmpts that about tliis 
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tone were maJc to determine the fanction of the 
organ, tlittt of excis^ioii WHS [iniL't.isL'ilT '^y Dl-iucIi,* but 
no positive reftulta were oLtftincd from tht-rn. I^ohlius,' 
alao, on the otiior haiicl^ who oiis^c^rvetl its ahuencc iD 
the human siihjt'trt in on<j xjafte, conid not diflcovcr 
f.Uiit the functions of tlie Ixitly wen^ diflturheil^ 

The best memoir that iippoired soon afttr tlua thnc, 
waj* by De T^ii SOiiu,* in the- //wAjjtv dvPAcadimie de 
Pam for 1T54, wliich coiitAin^ much original obacr- 
I'Alion on ihe DUiitoiny of the ^|iWn. 

In it he denied the muaailarity of the tibrona 
eH))sule and irtiboc-uhp^ but a^T'.'fd with Alulpi^hi 
HA rejrurda their arrangement, and stated tlwtt thcj- arc 
diiiitliHHty ligamL'ntuuH \u t(.*xture. The »he4iUi3^ of the 
vc'«9cb he believed not to exist in man and thutw 
nnhiial^ wlion* thf artme-t tnU*r by siiUlividod 
branches but only in those animals (bullocks, nheep, 
&c.) in which the arteries entered by angle trunks- 

With regard to the vessels themselves, he gives it 
very ftceurate (le«ei"i]>tion. He doubts the gn^at 
vftsoulnrity of the 3|>leen as descrilxKl by Kny^^eli, and 
duMTibe^ the aiteriea at their ultiniua- ruuitficationf 
]ucrcing tht' network of iht; tpftbecultu in every 
dirt^^itnn; (heir ultliniiti.* rainifiejiti'in:* degi'tit-ratiiig 
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jind apix-Ariiig, wlicn waftlieil witli wuUr, like n l>ul[jy 
cotton, \vil!i soniftimeT* rvd globuU-j^ di&iinjziiisliod in 
it. The vcnoua cells which hud butn dc-^cribcd by 
Matpi;;hi, ha dt.'mo^it^tniU'd by iiiflutioji uiid Jc^sicca- 
tiuii ; but iic (letijc-a Chitt tlicy hrivt: membrauoua wull^ 
briic'vhjg chat tlii' put|i i'lynna titc widU of thv cellos 
which appear mcmbmnoua simply by thtj procc** «8cd 
if» their deinoiwtration. Thi* Mulpi^Uian ^loJidtileB 
he doefl not api>cjir to huvc distinguished, for he 
merely quoti'« thut autlior'» account of tlic i^ucculif 
und upparcntly confounds thL-m ivith thi- pul]>, aa he 
conclade« flint phLndubir and follicular ^i^nin^ compo«« 
th*" pidpy part of the Bpiccii, The dtsn-iption of the 
apkt*ii liivi'n by thi* iimuorul Hullcr/ doti* nut contniii 
much origliuLl matter. He dL-iiiu th(> nuiscuhirity of 
th« lihrouK tunic atid trahccuhis iin lukportant Hfate- 
UK-nt from ait authority so hi<^h; and with r(;:ai*d to 
the structure of the other jmrts uf the orgiiu, dueu 
not differ much from his prcdcccfiaora. The uac to 
which In* ussi^uti tin.' orguu, in thxC it pi\']>are« the 
blood for the liver. 

The valuubh' and intertfitinj^ rc*oftrcho» made by 
Ikivson- ut tbii* lime, s>ervc-d to chaiiigL< tlic opinions 
previously entt^rtainetl of the u«! of the HplecJi- The 
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f^ncrul onatoiny of the organ he (letteriJ)ed with g^oul 
cure nrifl rii!nuk-TK*j<s, niul fn^in \t» grcAt vftsnilur 
SLUppliCA, lio inferred it» glandular nature, reft-rring; it 
to tbf! lynipIiHtic Hyulcni, itiid chLSiuiig it with the 
ductless gill nd^ (thyroid mul thymus*) Tho uao to 
which lip iu>^st<.ni« thr nrgun i^^ that of conviTting thn 
lymph into hlood glohiilea : rhv lymph particli^A formed 
ID the lymphatic glands and thjimis, he Wipvoa are 
carried with the blood to the ftplcen, which, he saye, 
* has iht' prjwrr of sc|mniting thtni from thu otlicr 
iwn« of the Wood, ami cle)>08itinj^ th^iu in the cclU 
aln>v<- nn^itioni'd/ ivlii-re th<^ artfrries, arranged iia a 
network on the cell wall, secvote from the blooil the 
vesicular portion around these IjTnph particles, which 
tlius forming the rod coppu8clo&, are ttbs<jrhed by the 
1ymphfit!(\s wliicli originate' in thi.^we cells, curivey them 
to the thoracic duct, and ^ into Che blood veaseb. 
Thfti the funclicMi of thv ApWn wan snch &.H hi^ cliv 
flcrihcd, he believed proved by tht* analogy of the 
spleen to the lyniphntii: and the other vasenlar glands ; 
by the larg<? number of lymphatie* which be supiiosed 
to act v\s cxerelory duet-*; by cjbM-rving t.fu- fthnriKUMif 
central parlicl''* or lymph globules in the splenic vein; 
by experiinenls which sho^ved that the lymph in the 
splenic Ijinphatics is reddish^ from the ppcscnce of a 
large number nf i-ed bhw*d jmrticles^ iun\ Is iwciiliarly 
cooguhible, and by the incoiipihibiUty of tplcnic ViiiOUs 
hlcH^I, whi<'h iiTiMiH fntui llii* Ivniph iH-hi^r t'iiip1(ivi*Ll in 
ihe fomiAtion <^f the rwl blood globule. These npiniona 
of llew*fon\ uUhiin^fli for some time neglected, have 
receive*! support of later yeai>* from the resetirehes of 
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otht^r phyeiolojrists,— Tiedcniann and Gmoltn, Schultz 
and IJonne. 

Soon after tlji* [ktioJ, tho clttboratt and on^nal 
thesis of AftWilunt' »i]»p*'j»n'd, an ii^say rcTniirkabk' for 
th« roaeorch and Inhour dij^plnj'^d in \i» production, 
Tlic obftervftfionj* ma<i(» by Hii^ anatoiiiint, in wliicti 
ho waa a&eiatod by the c^*lobmted Dupuytron, were 
thipfly ronfinrd to the c'hicidu.tion of thir structure of 
the or^Qf Kiid mon.' piirlictiliirly its vca^I^* Hw 
most uii|X)rtftrit c-nntnbutionft were bU obftervations 
OD the circulntion in the organ> He found that wlien 
lirjui<l or nir vraA thrown into one art4?rial branch, it 
doo& not paBS into thc^ branches of thiv others » and a 
similar arrangement ho fuuiid in the vinii* ; if ftl*o in a 
living antnml, one dtiision nf T.h(^ Rptonic artery be 
titnl, tin* part, of the organ to which it is difitribut«d 
becomes gangrenous, the rest romainin;j healthy. 
From this he conciudcd that the blood-vi;ssL'U of the 
orgfin supplied particular eompartnitnts whicli have 
no r^^mmunication togrther by Rnastomoaea. The 
Mnlpi^hian glands he describes very accurately as 
fur A!4 tlifir uut.ward fonn, as * fi'om one-fifth of a line 
to one line in isiac, mostly roimd, soiuetinies angular, 
atlachod to the sun^nnding tissue, and providcrd with 
a wnall nunibiT nf vestrck, occurring eomeiimea elo*e 
together, sometimes mattered: tJiey haw. no cavity 
in their interior, und do EOt effuse any liquid when 
punctured or cut/ Ajtfistctl by Dupnytrcn. he also 
excised the organ in a large number of dogs, but he 
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failod to arnv(? at any conclusioiis fmia thost^ or hh 
other rcscart'Iics, coiictTning tlic ussc of the organ, and 
exprtsee* voiy cun^ideraWe ili^appointTnent at his 
tiLihirt-. 

Tho viows which Stukuley entertained reparding the 
iiw nf the aplccn received some confimiation about 
thU period from th« re^oarchcs of the It&Iian anato- 
mist, llorcflcki^^ wlioftc obaeiA'ationa w^^rc chitfly con- 
(itwA K) the disposition of the? veftgela of the ovf^ujiy 
the use of which he Klieved wbj* to act iw a rt-fiervoir 
and peji:uhitor of the chTulntion in the titonmcb, the 
aHerial hiood supplying that orgun during the process 
of di^^lion, the venous blood Ixtinp? *ii])pose<l to au^r, 
ment the fluidity of the portal hl*j<)d ronviji-d t*) th^r 
liver. The immcrtul Cuvier" fttteinpled to elucidate 
the fnnrtinn of fhe splppn by tln^ aid of comparative 
unntomy, he heing the first autJior Avho tn-ated to any 
extent of the atructurc of this organ in animals- He 
indirectly «tate« the spleen to liavc two fanctionji- 
' Thu» the Rphn-n hnn on the oik^ hand Mime iinmt-di* 
diat<; relation with the secretion of the bile, and on 
tlift other, some indirect relation ^-ith that of the 
digestive juieoa, or <rf tho coniinL-roonicnt of the 
inTe«itimii c»mi1/ Those functions ht dciluceil more 
particularly from consideration of the arrangement of 
Iho vcjweU of th*> or^ui. [n the o\'ipar(m'* vtTte- 
bruta he observes, that the arteries of tlie spleen 
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1x111^ <.lorived from tlujet- wliich supply tho &T^mn<:}i, 
iH" c:4ii]niki*iiri'mi*id of tin* iiiU'Kliiivl cimwl, tli<?rL» result 
ceitflin rolaT.ionR in lUo distriliutioti of blood to th€S<; 
difiV'rent vUcei-a, pnilmbly of gi-e;il iiiipi>rt7iiii;i* wiUi 
reference to tl>c function of the aplecn; m> that the 
eiwicT tlic RCLVSft of tlir bIfMjd to tlie spK-eii, ilio more 
(lifficiilt is it to tlie arteries iiniinidiiitcly in rclntiou 
wii\i it; rxjii-ifHiiU'iitly, flit- mi»rr Iilimil will tin* ^^^l^vn 
tiiiTk to it& own purpose?, and tJie leB» ttbuitdarit will 
be the gastric juice; wliilst on tlie other hand, tlit^se 
conditiona ^dll be rcvuTfltd, wlien the ru;ces« of the 
blood to tlw? fitoinach in casiLT, and tJuit to tlic *jj1ccij 
mOTC dilReidt It was fi'oin (hese facl^ thnt li€ 
dHliJc*'il oiH- iif tln^ fiincrioiis uf iliis org^iii to Ih: iliitt 
of having some indirect ivlation with the secretion of 
tile gjistric juico«, whilst the fiict of the spluidc vein 
forming in many animals the most iraportATit bnmcli 
of ibi- vtMin portje, li-d liiTii to ln-llevi- that it Imd juituc 
imine^liate relation witli tlie Bccrotion of the bile, 
Ciivjer'ft theoiy wns adopted by Sprengel,' who had 
made HJmihtr obscrvatioii« rcjijiirding the |x>gition of 
the viscTUs xvith t.iie ulher organs in nnimals. * I*arit<T 
igitur cum ficca-tione vaitnculi ne cura heixitis fune- 
ticm^ norfihir id viwiif*.' 

The elder CiUdani' not vn\y advocates a similar 
opinion, but i"*>n[*idcr« more ininiiti^*ly tin- method by 
which it h possible that the spleen iimy assist in 
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prtHUOtin^ tlie ML-paraLion of the Mle ; cither he 
flays by funiishing the materiftU of the sccrtticm 
in lU awn blood, or by diluting with its LUhhI ilint 
ajccndin^ into the Uvcr hy tlicr mcAcntcrio vtin, iiikI 
ivhich U h^wlvtl witli oil Jcnvi'd from the viscpra, 
and so might possibly be rctivrtiiHi in the vena 
porto; or lasily, by mixing with the bile prin* 
dplca of an alkaline nature generated principally 
from ihe va]K>ur of thu stbtluiiicii. 'L'uho (U'lUi triiUn 
ftembTa eeser quclio di eer%-ire alia separaxioiic e di 
proinovieria ; *i p<?vehfe dia iiiatt^^ria ail huo wio^iil* a 
una piu abbonrlante acpamzionc ; si pcrchi con quc^o 
ui<n1i-8iuio siiiigtie i\uas\ artcrioao dihiiscit q«L*lh>^ clu* 
per k vena mo£cntcrica ascende nd ft^gnto; il quale 
pEono d'cilio siimmlruMrrato dalle visccre ]nn|;iii fiitril- 
mcntc si ritarderebbe dentro la vena portu; a! iina!- 
iiK'TiU' jHTchu frammiBchj cotla bile priticjpi di mLtum 
alcalinfi gencrnti prineipalmento dfll vapore dcir 
ftbdomine/ 

About the year 1817, Heu*ingiV iiivc3ti;?ntod wirh 
ooiifiiderable Assiduity the nature r»f the Malpi^liiaii 
glandulfo; be dcacribee them as whitJFh bodicH, occii- 
Kiiiiiiilly uruiitlf <H.TatsiniiH]1y ililati'd, diMi[}jN'»ritij^ titi 
ihe inflation of the splotuc vein, but rc-appo«ring on 

iidng all incision (hrough the |mrL This phenome- 
non, together with the results obtained by injection, 
led him (<» iiif*'i- that these bodies are veaiclea or 
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84 



HISTURICAL INTROTIUCTIOH, 



mimitt? glandfl, abundantly supplied with blood- 
vesseU, und liultU- Ui iKrciuioriiil dilnULlion, }ituI which 
vrhcii iillcd by mutual comprcd^ion^ a^aitnio the 
licxit^iinul figun^ - . . 

Dr. Ilopfcngacrtncr,' in his inaugural diaaortatioiit 
admitted ihc gL-nenil jurcurary of Fli?usinger's obtwi^ 
vutjon^t but thought his AtatcmcDt to be incoircrct in 
(^(Jiistidenit^ (hfj*(* iMHrn'-"* *i» Ht-panili* ^Inivls, fur lip 
found them to bt^ globular and fiopamtc only on tlic 
surface of the aplemi, whilst in the interior of the 
or;^, thoy appear a* convolutions (pyri) op cylin* 
drical tunuTigs- The further iA"*ervi:tinnA of thi« 
nnfttorm«t k-d hiui to bcliirv<: that the ^oat mnm of 
t\w 8plfen eoiiM.xrs uf ivhitt In* i-iill* the ]inii»er 
substiuico (pulp) whicli is soft and fluid, but the 
iftructurc of which \» not considered- He states that 
tins may be injoetcd i^ithcp by the arteries, vtiiiH, or 
lymphatics, hni that thp din-rt ]ihsmi<»i- of iiiinut'e- 
urtorieft into venous radicles^ can nowhepe be demon- 
et rated . 

The results of tho in vest i;:^t ions of Sir Everard 
Home' are published in the TntTiwiction* of the 
Royal Society for the years 1808, 1:^11, and 182L 

Id hifl 6rst papers (IfiOH) he hn-s jilh-iinii^ d to show 
ihat the spleen i^ the organ through which fluids aro 
conveyed after absorpHon, from the cardinc ]>ortJon 



in ltd- Tiibingnn, 1821. 
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of the fltomacb, without passing into tho intcdtincd. 
Hi- <]i'si:riW*>9 tliu ^'luTidtt of M»l|>iglii ^ aa distinct cells, 
haviflg a cavity ui thc-ir interior, cantnining a fluid 
which ciicai^s when rlie cells* arc |)LncturtHl, mid 
renders their mcnihranous cout vimblc, so that it 
n'ouM fip[R-2ir that their diatensicin is connected with 
the Btntc of the stomfbcb, and therefore only takes 
pl^CK itcmMOxmWy^ irrul tlmt thii elliptic c^ipflidi;, hy 
which the fiplcc-n 13 surpoundod. adnjits the orgnn to 
thcAe changes in ils volumi*/ He ohnerved that, af^er 
Injection of fiuidd into the Btomoeh (the pylorus being 
tied) tho spleen hccHinu Liirgkl, rtnd that the Mh1[ii< 
^tan cells were particularly lai^ and distinct, and 
iaUhough it i.H slafcJ hy him rhnt tJic lymphatii^ 
Tcsscld were not visible, he csoneluded that liquids 
wcH' carried liy this organ intn thr cirruliLtion, 
though by whot means ho has not men tioned. Wlien, 
on the orber hand, ainiiial^ havf^ been kept, without 
fluid for ficveral days, the organ is contnicted, and 
the Mal|>ighian bodies only distinct when T«-cn tlir*>ngh 
II magnifying glass. In 18ir be n>nounce<l these 
opiiiinns, on finding that Huid.s were abaorbcd with 
equcd rapidity after extirpation of the organ, but 
bclicvca that 'the fluid containtHi in the cellft of the 
,apk«i) i» fttcrfttcd there' during the process of 
^digestion; whilat from the large sbe of the lymphatic 



tfiiwtl^ fruiii Uio Btoouioh inio thi* droiiljiUoi], iui<1 ti>jm thimno 
iftKi ttuf orlUof Lturaplocn, th« GnUlHiuliW.hiicI Urirwiy UlHiJftiT, 
wtthmit going thrmigb ihit Lbimurlc iLnflL* 1811. PiuL Tnina^ 
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vca^Si he Iwlk'Vcfl tliem to Iw the excrttoiy ducts, 
flt^ittuicd tu ciirry otT tli*.- wcrotkm foitniJ in thuMU 
ccUe, an opinion sbnilar to thut of Hewjon'a. 

III!* lnU^tolMcrviU-UHis iirif u^jnlaniiHl !n Ui*? nrooniau 
lecture £Jcliv€TOd in 1821.' Ho here dcBcribcs the 
stnictnre <jf tlie spleen m corm^iuig of ' hlood^vt'SMils, 
iK-twtvn ^v'Kich iLltc i» no cellular in<;mljmtiCf ond 
llu' irirfrHTiK'T* an' lillid wJMi hitiiiii riml llu^ colouring 
umlt^r of the blood from the hitcral orifices m th© 
vdns, when tht^ao vessi^ls nrc in a dist^-rndL-d Mnte; 
which Bcrum ia uftinvards rumuvwlhy tlie Dumlx-r- 
Iciw idiwjrln-ntM iM^loTigiii^ to the nrf^nn, nnd carried 
into tin* r.lioracic duct hy a very hirgo abBorlient trunk,' 
lie ilescTilH*** the famiatioii of the glandular Malpi^hi 
in tlkc folhiwinj; inannor." 'The lymph ;;lohuloft carry 
alon^ >vith them into the int^rsfires Ciirl>i^nic acid gta^ 
and the miicu^t, soluble in water, in jrreat jtbumlance; 
but no blo(Hl globule*, since none are fouufl in the t:ells. 
A* »oou ft» tlie lymph i« At n'St, the ewrbonic acid j^^ 
l>eiug let loose, fonnr* tin* cell-* thntMnrmuml thr lyinpli 
^lobuleSf the sides of which ai^e held tojjether by the 
mucuSf putting on the appearance of corpiisculeft vrith- 
out colour, siiid nre thus mifetaken for^jlands; the gas 
i:* abftorbed hy tlje blood in the artene» and vcinft/ 
Tlu' xpWn, frcini this meehajiiF^m, up|wars to hr ii 
reservoir forthe superaliundant seniin. IjTuph plobulcs, 
soluble inucuNf nnd colouring inalLi>r, carried into 
tlic circulation iinTnediately after the procGBs of digea- 
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tion is oompictcd- These obscrvntiorw rnmplcte thowr 
made by UiIm disttn^ruij^hud »ur^oiL, but tlmy do not 
add much to our kiiowktlgc of the slructuro or 
fuDction of this complicated orpan, 

Tnrvininufl,* on the supposition that the lymph U 
tran«ti]itt(*d iK^m all dirLHrtionj; to the centre by the 
areolar tis»ue, cotlCc*i^'L■d from the contracted and 
L'mpty condition of the lymplmtics, observed in the 
experimcnta of Home, that * fluids were traiiHrnitted 
from the etoitiJidi to tlii> spleen by the cellular tissue,' 
which after having undt.r;?oin; aome chnn^ in the 
Ma]pigbt:in l>odie»,ftre returned into the splenic veins 
and aaftimilated into blood — jrrouping together the 
thymus, thyroid, atid stipru-renal capsules with the 
flpleen, as conrrlobatc glands of tkia syf^tcm of ab?^orp- 
tion^ and tiiiniliirly lUMinilftting the lyinph ciirrit'd r,o 
them from %*arioufi parta- 

A* about the same periotl witli Home's researches 
in England, Bc^clurtl- iii France brought for^vurd the 
opinion diatllie»pleen wa» eomjjojwd of erc^ctile tissue, 
similiir to the corpus spongiowiin of the urcthni and 
nth<T [>art9; but this statirac-nt wn?* mad*-, itiorr i'nini 
the apparent aualogj' between them, than from their 
actual KtnicUm* Ixnug foLind identical. The ni-erlion 
of tlic organ alw in certain stattss lie belie\cfi tUmilar 
to tluit of iJic cavtnions bixly. ThL'jw? olmcrvations 
vroidd have boon of tlw highest import if the splenic 
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vesscln hml bain fonnd identical in arrangctnont with 
tho»e of ert-ctile orgaut*, but llie want of siicli know- 
ledge only led to a claasificntion purely hy|>othctiaJ. 

ProfcftBors Tit^U'iLUiNii' hikI GiUL-lia, in (uu-iiiuiiy, 
at the sftine time with Home and Beclard, were also 
invL'fi*t.i^afiiig with jjeculiar xeal the function of tJie 
spleen, &nd the concluelona to which they arrived 
were vory fliuiiliir to (hi- rrM'Jin^hi.** of IKwsiiir Tht- 
rc£iilt«» of their experiments and inijuiries were:— 

Iflt. That the spleen was an organ cloaply connected 
wWi the lymphatic system. Tliis ^raa inferred from 
the co-existeucc of the Bph^ni mid tlie lyinphjitic »y»- 
tein in tht; vertebrate classcft, as wvll n^ from the large 
F<i/e of thtt ur^an in tliu^e animals wIiIHl [H>»seAM the 
largest numher of lymphatic ^lands^ from its poasedS- 
inguUoahirgenuntlK-r oflynqihutie vessel?\and in the 
construction of the orj^n iKarin^ some relation to the 
l^iiiphatic glands, nutX, Wriy, Inmi tliefiict that In 
the turtle, tlie ahBorbenta of the Auiall intestines )>fv»H 
to the spleen, and, continuing tht^ir coui^m-, again 
emorfje from the organ and proceed to the thoi-acic 
duct. 

Th<^ believed in the second ploct^ 'That the 
fiplccai Bccrcfed a coagulating fluid fruni llii' arlinnl 
Wood, which ia taken up by tlie abj^orbentii, ajidcon- 
vtyed to the thoradc duct,' Thi» they inferred 
from the n^ldisih colmir of the Ijmph in the Ijtii- 
phatic VcsaelH, from the large size of the art**iy, 
which may I*e compared to that of any organ in 
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which a copious ttecretioii taketi plac«, and which ia 
much hirgLT tJmn the nutrition of the organ requires, 
tuid, Juatlv, fruui tht- rciwiy nnnuiutiinitiuii Ix-lwivii tlit^ 
ar(cri€9 and the lymphfttias by whtcli mcana aomc 
j«in of the arterial hlood rfiu-he-itliein. Tfn-y stated, 
lastly, that tlufi ' fluid, when poured into tJie tlioracic 
dud, i» ititontiLMl to inakv th<?chy1c rt^iw-tnblu tlic iiiem 
of Mood.' Thi* tlicy endeavoured to prove by examin- 
ing the l^iitph in ihv tliuinKic duet, of a dog from 
which they had prexHously excised the Bplecn, when 
thty found a very sDiall portion uf erasjyiini-ntuui, 
with an abundant quantity of derum^ of a pa]e red 
colour, which ha<I ni^ver heen observed before in thiar 
prior expiTinients on healthy doga, the craasanientum 
hein^ ill all their iiirmcr expi^rinienta in much larger 
quantity. 

Dr. Hodgkin' revived the opinion brought forwaixl 
by Stukuloy that the HpltM^ii * pcrfonus in the aninial 
flysteia a ainiitar olfice to that which tubes and valv^d 
of safety do in varioua kinda of ehemical ami iiu'eha- 
uicul apparatus/ tending to ob^-iate any incouveiiicnaj 
whitrh lai^ht arise from a sudden diirtuilmuce bftwwn 
the balance uf the va^culur system and the fluids cir- 
culating in Jt, These opinions he deduewl fn»ni the 
pc*€ulifir structure of the organ, its ntuation a^ admi- 
rably iu1a|>U-d for any chaijp;L' in its diun-'MMona, its 
peculiar retadon ^vith the abduuiiiial viscera, through 
tbe vena portte acting as a safety valve on tliat 
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ByitQUij whicd, probnWy on this ftccoiuit clik-fly, lias 
tiut btx'ji furni:^lied witli vahx-s; itt* variation in flixe 
concum^nt with a lull or empty stule of th*; vascular 
By&tim; ita peculiar state in certain disi^ased condi* 
tioutf of thv Kystcnif mid Iti^tly, fvoxix tliu n.-«ult« of 
Homt's cxperijoento wIiicK have been already consi- 
di^ri^d. It wa.4 from thtxie niimerouti fuclH that he eon- 
eluded ' that tlic spleen ia to maintain the bdancc 
bctwci'a the circulating Ituid und the- vl^tml'Is de^tinod 
to contain it-' 

Amo[jj;r iha many speculatioiia rfgardhig the struc- 
ture and us** of the spleen, that vf M. Julio Arthaud' 
IK jK-'Culiar in liis rcfi-rrin^jf it ti> t.iie ritrviuiH ^yMli^iiL, 
bdicviikg it to l>e * a pie-sus of nerves connected wiUi 
the visceral gangliJL,^ mid that the organ waa an cW- 
trical apparatus. 

The expmntciits of I>p, Dohsnn* at this jvTiod 
thre^* mucli additional hght on the function of the 
spleen. He ohwrvcd that during the digeative pro- 
ccs#f tills organ becanK* of a very coubiderable aisw, 
its volume incixa^iiuf^ frain tlie third hour aft4'ri*ating 
up to the Bfth, when it arrived at it» maxiinum, gra- 
dually di^ereasing in flize after tlmt pi-riud- In the 
next plae*', in tlog* whose spleen had been excieed. no 
iueonvcnience wan procluceil except durin;^ the tliges- 
tive process, when, four lioure alter a full meal, flj^np- 
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toms of plctlionv were truLDifc«t> Laatly, by injocting 
bliMxl iiitii lliu jii^iliir vmn tlit? E4|>loeii wuji ol)i*i.'rvL'ii Ui 
enlarge considerably^ whilst on the contrary it ilimi- 
nUbed in ffliu.* when blood w&s withdnLWii Troni tht* 
vxin. From those data he concludci^ * Tlmt the 
»(>U*«n mcis oa n ms^Tvoir ior ajritnuiiji^ iliir nddituuLuJ 
quantity of blood which the vascular ftytitcm has re* 
oeivcd by mean* of the nutritive proccaa,' 

Dr. Hukc,' whoee obscrvaticn*on thcstruclurc of th« 
iipkt'ii arv t<i be found in the pixK^eding^i of tin- Royal 
Society, su;5^6ts the idt-it of thU organ being u divcr- 
ticutum for venous blood. 

In the description jriven by Mulkr,' there i» con* 
ladcrahle ad\itiice made in our knowledge of the? 
Hploeo, UeudJiiit^ thccxiHUrnceof afibrouf; trubccular 
tissue, luid lui» dcmoD;»1ribte<l hy iiK-ans of inJLctioii^i 
th€ arrangement of the bluod-veasels, Tht^ minute 
branched of the arteries, he bcUcvca, arc chiefly 
distributed tu the |iu1|i, whilst to thij slii'uth uf the 
larger vessel* the corimscules arc nttjK:hod, some of 
tlie •inmller bi-Hnehes pansing aupt-iilelidly over their 
walk^ but not distributed to them. He dw;"ribes the 
vviDs §m a ]ile?cu>f of v<*iiouf4 <-anal>, of conaideralJe 
ai&c, which appear scarcely to have any distinct coats. 
He al»o obeervca that the jiulp is pierced by nuperouN 



* T O. Hake, MD., ' On th^ Stnuiuiv und FiinotionM of the 
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forftTninii, whioli he callu venoug canals, wlucb, when 
uifliLfcJ, |jit'»eiit fi n\Hf*inl>!am:(* ti> l\w oorpora cavei'- 
nostt p^ais. He denies, however, tlie txisient^c of 
tnic cAU in the splci'n. The mo«t important juidi- 
taon, however, whic!i he has wttde to the Anaiomy of 
this organ* ia in }u>t account of the glandule Malpi^hi. 
At fintt ho di-»critx*d theni tu of two khida: IsL 
Kouiid whitiah bodi*^ devoid of iiiteriml cavity, ver>* 
lioft and very vascular^ which are sometimea found in 
the dog and cat, and rarely in the hutnan subject. 
2iid. Kouud whitu Imdk-^ fuund in the spKt-n of th«* 
hcrbivoni. The^e arc the bodiew Mu]lor bdicved to 
be the true Malpijjhian eorpusculea. They are cir- 
cimujcribed, firm in texture, of a wMtish gre>" tiiit, 
with a dlfttinct cavity coni»iiiiii(f a white pulpy 
matter, conflieling of ' irregular globular pardcl09»' 
of iitxMit tjie same diameter na the re<l particles of 
the blooJ, tium^di not flatteUL^d like them, resembling 
aomewhat the grainUes 4*f (lie piil[}. The^e t>odiea 
are eonnetrtcd to th« sheaths of the splenic arteries. 
Subsequently, however, Miiller descrlWs tlie fiiiudlur 
artto'iul branches partly to continue on the ^ido of the 
riirjiiiHiuilej^ without givill^ nfT lirurjches hi flu in, 
partly to perforate either a portion or tlie whole of the 
corpudcule, never giving any branches to the interior, 
they contiuue on their coattt and then quit them; on 
thrir emerging tliej' divide into a pencil-shaped m«ss 
of nmdtication*^ fn^in which the coinmenccment. uf 
the veins spring, scarcely having as yet u J^pecial coat. 
* If the pulp of the spleen be carefully examined, it 
will be seen that it i» a« if cribriform, and conatitutea, 
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im it wern, a nt'fworic i»f rptl pfkrlif.loiiftf Mi** <liaiui"UT* 
aS whicb are larger than the imorspacea atid canals 
existing between thi^m. It i» these venous cuuttls 
that give the cellular appearance seen in mliution 
of ihe veins of the pulp, and which, indeed, fonii 
i^tnicturcA re^einbhii^ th*? corpora csvfc?nioaii of 
tlie iK^iiid. Si>ecial ceila or eavitics do not exidt.* 
These obserx'ations were made only on the ox 
and pig. 

The pulp eonHiji>t« of n inusa uf rifl brown ^iJiiuleiB» 
gtohular ill fonn, ai^d alatnt the t^amc »iiie a» the red 
blood gloUdetf, but not flattened like ibenu In tliia 
granular luodi^ the eapiUary vcascls arc distributed, 
lit* cuiuiderH the fuiictioii of the urpw tu be thut uf 
producing ftome change in the blood circulating 
through it, or in the seL-retiun of a Ijmjih of [H'( itUar 
nature, whicli teudis to pcrlect the formation of the 
rliyle- 

Hoat of theee vieWB, but in a more or lees modi- 
6ecl form, receivL'd cunfirmatioii from the iijveati- 
pilioiift of Gie^ker/ who believe?) that the or-.^uit has 
aome nonne^tinn with the Ivmphatic HyAl«m. 

We ha\"e now artived at a jK-riod when the eldor 
kIiodI of anatomy hud almost exhausted it:^ taak of 
displaying the general oniilomy of the human body; 
the AC inTeflCigationa, how^^ver, were of the very 
bighent importance, for they not only were the 
mcMU of oouipletc'ly eradicating the unphilooopbi- 
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CJll notions of the An<^irnt», but fJicy w?rved to pincc 
tbi3 ecicnce of phyBiolo^ on a more ficourc foun<la- 
Hon, und, what is of infinilfly more imjKirlAnt'e, 
niatcrifiUy to uid m tbt; diogiiOdU aiid trcatnKrnc of 
(lieteafle. 

Between that period and out own, vaat alterations 
Iiavc taken place in the acicnc«a of anatomy and 
pliysiiolo;^. The »itudy of R-liitivu ])0*ition ami tonti, 
which had bct^n thv almost txcluMveta^k oftiic elder 
echool, was now thought to Ix; of comparatively 
iilight importance, whilst the intimate coinpoaition of 
all tlio ur^an^ wa» inve!«tigiit<*d with tm]iurall<?Iud 
Kcal and aingiilar aiicceaa. These more mumtc in- 
vestlgHtions on some of the points coniiecttid wilh 
cell growth were fir«t made in the ywir 1837, by 
ITenlej who dem(hn»tr}itc-d tho growth tif the elemen- 
tary epithelial particles- Similar observations were 
also made hy Turpin and Purkinje. The researeheK 
of Dumortier^ on the de^xlopinL^iit of the ova of 
!*imils, uiid Mn." rtiilirv"»h»*ih"al n-*iuiirvlii^ iif Videiilin, 
formed the groundwork of facta for that great law of 
cell growth which noon after innde its &ppcaLraiiee» 
To thc8C first fruits of structiiral anatomy wore swon 
nff^r u.d(h-d thi- n*K<*sin1ic^ of Srlilf^idiri^ Mirln'l, uiid 
Moycn, into the mode of development of vegetable 
cells; and mjiny instunces o( the resenililanct; in form 
bctwwn the animal and vegetable tiiwue« wvpc ro* 
pfjitivily noticed. No riwilt, hnwi'viT, waM ohlaineil 
from these comparij^on^ until the final announcement 
of Sch^vanti'ft t.heoiy of oell dcvelupmcnt and crll 
growth, a di&covciy wludi uiuy fairly he iixnked m 
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amoTi^ the nio^t important of iJI lliftt lutvc comributtd 
to ihi^ a<lvaiio<^ii*^nt of [ilijftJol(>gy, No siiuiht witre 
the facts which he had observed, and tJie laws lie liad 
(IlhIuclhI from tlictn, i'nUy knoivn, t)mri a grcMt iiii[iiili4e 
in the cultinition of stnictiiral fliiatomy took plico, 
Ihc ivsearchra into wiiith w^rf? now not r<intijuul 
to outwiird form and poeitiou, bat extended with 
scnitinizin^ and inqutrittg jLTitzc into the Htmcture of 
the iiItimiLt^ tUaues of pitrtft, and the law* whidi 
govern their development, growth, and df^cay. Th(r3fi 
investigations were tnitch a»?»>isted^ at a somewhat 
Inter ])erioflf ity the aid of organic chiMniatrj', u 
flcience wliich, especially in recent time^, ha» aided 
cotteidcrahly in the elucidation of the most abtitrusc 
physiological problems — problems which withi>ut this 
iuwi»tAno(: the mere anatomist never could have 
^Wed. Ill iliij* deiiai-tment LieLig and Simon vdund 
unrivalled. 

Coincident with this great iidvanccmeDt of tnow- 
kd^ it niay e^i^ily be concoivvd that the glandular 
organa underwent no IrteonsideraLile resenrch and in- 
vestigation, the gen<jral character of these parta 
was swjn made out, hjrI onr kiiuwl>?ilgr* n( ihcir 
structure and function carefully di&played, by Biftchoff 
and Berres in (ji^rmany, and in our own country by 
Bowman, Goodsir, and Dr. Todd, It is only, how- 
evi-r, within the last few ycurs^ that the anatomy and 
phy»iolop5' of the duotlcsi* |;land?« hiw lx*en more 
c-MHi'fitlly examined, and their function attempted to 
be displayed in the cautious Bpirit of phllosophioJ 
gcnendixatitm. 
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The accurate I*urkii^jc' noticN>6 the poctiliiir O' 
puKTuk'^ uf wliicli \iivy sin* (<ora]iOH(*J, uiu] Mjj^ettLs 
some prohiihle relation at' thoeo with tho dorelopmcnt 
of the Ijhwd or lymph; whilst llenle^ deacrilies them 
fi3 compi>9ed of a mass of nuckt and ccUs, the struc- 
tiirv iif whioh in HiTiillHr in all t}w IvUmkI ^liuiiift. 
Burflftoli,' About the ^am^; period, although dciJcrihing 
i(s HiiiifoTny im[i*rrtVt^tly, suggests ji new theory of the 
ase of the organ. It serves, hi? tiays. In the worit of 
plasticity; it uUo nmderA th^^ hhnHl more highly 
venous wluch ought in conac<|i]eticc to be more 
a|»{im[iniilt! for the pit>duf^tion of the hilp, whlUt 
the blood in the hran(:hoB of the »i)lonic artery 
gtnng to th<^ stoniarh is more highly oxygenated, 
and mora proper for itft ncid soeretion; io that 
there would bi? between the spleen and the stomach 
an auta;;o!iiF;ia, paitiikcn of by the blood, which 
ISA divided into two portions, endowed with different 
quitliricii. ____^^^_^^ 

' PUBEUU^ /ire S^tJtif sfor Vfntunrrti^ d. iVrtfur/orjiLAffr ib* 

* O. F. BtiKUALU Pori^lS-il. Tnuluil d^^ lAUcmand. Vol ix, 
V^ CH3, d^l, a8.^ — ^ II cet olftir qn« U nkt« ftfrt I J'obvttv d» la 
plaHlLvll&' ' Oepviuliuii iinuH VLrjuim Juub tn nLl*.' uuf* ui^itinkUniL 
qui ralontjt 1« courvilu nuii;, rvtirut pliu IniiK toinp« im Itquidi? tluwrt 

p]u4 prononc^i «! (lolt on con^Ccjuciiiv lAppropricr d^VEkf:jtt4[c \ U 
proclnrticm dn 1ft bilt," 

' Pt<ul-3irv lt« 1htst;i;lit9> i)e Ttu-tirv ajiltniqua qiu Tout il I'lntomac 

proprp h *ji «n:rftticin iicldii, ()it l<iU« wnrtqifii y nurvit, 4-ntr"i k nitA 

dviiz poriioiw duu&^4 ilti qualit^ dininnic«ft* 
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Alioiit tliU perioj, M. Bourjiery,' in Paris, and 
l)r. Evana, in this country, were investigating, with 
fCeosLt ocistduity, the structure of tliu 8i>kvn. T}^r 
obflervotions of the former iirc coiitjiinotl in a memoir 
(since publisTji'd ) pn?i;i'[iU*'l U* t'lc Aetuleiny of 
Scicn<Jcs at Paria. Hv <ie.Hcribc3 tiic orgaji aa pivftt-nt- 
tng two esiemi&l dements: 1st, ^ The vesicular 
apparatus,' that is, the hollow communicuting vchoub 
cavities filled with air; 2n(l, Mliu inlL-rv<<«tculiir or 
glandular appftrutu*/ or the proptr siib&tance of the 
spl4H*n wliich ioriiiA th«- piirtitions between these 
veMcle*. 

The vesicular appuratus ho supjKJs^ to be the 
ficcpt^ting portion of the organ, its gmnidnr wjtlU and 
tli»r MirJptghiiin lMMlii'S4C(iJitiuin.*tl in it* oivity »i".*ercliTig 
a tiuitl which i3 mixed with the venous hlood, and 
which, aftt^r undergoing certain changes, ia absorbed 
by the lymphatics on the walk of the vcfticles, and 
cun\x?yf'd into the inU'rvr^icidiir stnieture, Tho 
S[ricnic secretion h conveyod nwny fvom this structure 
out of Ibe orgun by iih^juih of iht^ lyinpharie vo*h<'J», 
contributing in thia lUimncr f« hasmnto^Ss, the unpure 
vinioui^ IjIikmI going to the Itver 1o furnish T>ih'- 

In IS'M Dr. Julian Eviins** publ]i<hed the re*ult» uf 
his Microscopic ObBervutiona on tl»e Analoiny of 0*e 
Spleen in Man and Mammalia, Many of his observn- 

mt/hm. IW J, M. iknacmr^ Im h rAcodcmio ik« Sciunuv^ 
Jtun L»i2. Puhljit I Pftrii^ tM4A. 

VgiL I*H. 1>. 03— 67. 
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tirmtt aro ori;;inal, and Tmikc an iinportftnt acWition Ut 
our knowlod^ of flie stnacturc of iWi^ glancL lie 
describoft the exTcmal tunic and trabecula' &a {iUtoub 
in thfiir filructiire, denying their muAt'ularity. He 
belic^-ea in the existwico of tht^ venous ctlU descnheil 
by M»l|jigUi, and says they txre * fonncd of ft frame- 
work or skeleton of fibro-i^laatic tissu"?, and a mcm- 
branc spread over it, filling up the franie^'ork, and 
lining the ai^'ity uf thi' «ell, TliU nn-nibrane t* A 
contmuAtion of the lining membrane of the vein. The 
Ct41« communiaite witb eacb other and with the 
aplcnie vein and its branches by meana of oval or 
eirculwr fortiTniriii/ Thei-e U ii.lso, ucconllny to lli!« 
obiK-rvcr, a comTniinication Iwtwcen the celli* and the 
»niall veins, which retnni the blood from the capil- 
krioa of the organ. Tho ceUated structure of the 
?<I>kH?n is nothing more than n ' multiloculftr reservoir/ 
capable, hy its di&T^nsion, of relioving the abdominal 
venous circulation* The eonlent.s of the ei-lU (ind of 
th« splenic vein eonfiist of blood only. The splenic 
jnilp conj^ists of two ehanents— ' the Itijtior lieni^s or 
ji|>lenic blood/ and a cottony substance- The former 
iH no MoelTinnK fhiiil of H ivdiliHli bro^vi^ colour, cnn- 
taining blood eorpusculea, and nucleated particles 
Bimtlur to those found in the lymphatic glands- The 
cottony substance consists of capillary vessel** and of 
a number of corpuacules, eraallcr than blood pai-titJes, 
which he cjlIIi^ tli*' HpleniL* cuqniaculeB, and iLpptireiitly 
from theae arise transparent vessels^ more minute than 
the corpu>icnles themaelve*, which the author believes 
to be l)Tnptiatic voftscls; these enter the Malpighian 
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gUui^]^ from whicli, afUT minicroiiBconvolutioT)&, they 
emerge larg(*r in Biz^y and accompany the arterinle 
SQppIjin^ the gland. It t» m thk maniier, this 
obftcrvtrr IK-Iiuvt'-'S ^l>f^t Hi** fleop set of lyinftlivUir:* on* 
fjriiuitf^. The Mftlpiphiftii bodies he concliides to he 
lymphatic glands. In tiis description of the splenic 
artery ho nottcos tltc fact, of its siibdiviulons apply- 
ing only separate portiona oi" the organ, not com- 
mimicatinj^ with tht^ remaining onea, and deBcribea it 
fta termijiating in three acts of artmolea. The first set 
pent-'tnitc ihf Mitlpi^rhtan glatuLv, und i.'nn^'rg<^' in long 
pencillatcd tufti^, which are loet in tho capiJlaries of 
the parenchjToa; the second sujiply the parietes of 
the splenic ceils; the third act terminate in the cells 
by a cliil>Bhapt'd extremity, from which minut«? capil- 
laries apriiig. The anthor conc:ludc9, from these 
obMrvfttionft, tlial the spleen h a douhle oi;^un, ikt- 
fonntng two sets of fiinctions — the celUf*d atnictiire 
beinj^ considen^d m a multiloculiir reservoir, cnpuhle 
of gnat distension, receiving blood from the veins of 
ihc inU'rior of lUe organ, and tmn^initf iiig it onward 
to the vena porta?, and acting as a reservoir for the 
venouA nlxlouiinal eirvulation. The tjflicL- of the 
parcncfaymutous portion ajjpcaring to be that of sepa- 
rating nflnid from i\n* hhuid, whieh^utU'r undergoing 
someehangt! in the Malpighian glands, c&caix;a hy the 
efferent vcsftcl?*, and entccB the splenic lymphatic 
glands. 

Fn^cn tliis peiiod up to tlic present tiiiif*, there hiw 
been still great diveraitj* of opinion regarding tho 
structure, and more particularly the fmiction of this 
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complicated gland. The extensive und occumtK- re- 
w.'arclios i)f Ot'sterlen/ oot oiily on this^ but ou ihu 
uUicd ^l»nci». liavc added considerably to our previous 
kiiiiwKHl;(i;. \U: bclit^^WB timt tli*.' pcnruliur afliw? of 
tb€ blood glands iit to give u[> to tlic blood, At ccrlmn 
liinc*ii and under certain condUionfl, its mure [dastic 
dements, by a disnolution of its nudui, Trhich ho 
aasi'Hh ftR» wi!idifiL»d protomL' coiniwiumlji. Pnimn/ in 
his admirablfj cs^ayon the thymus ;;land, adopts a aomc- 
w-httt similar view ; at the winie time lie roimidc^n, with 
Dobaon, that it acts as a eafcty valve to the general 
cii-riifation. * Aiid thus,' lie snyis ^ ' would suggest^ 
whik' the t4]>Iocii &cr\Ts mechanically as a divorticiilani 
to the rp(iliiiiHljtil xy»1etiile rlnTulatiinij holding much 
blood only where much 13 in tnnporarj' excess, bo 
Ukcwifle it uiay withdraw from this lingennw blood 
eome of its more plastic olementSr and rc^tainthem for 
ft time within its own interAlilial ehainbcrs, art-adicri 
a mora qniekly available^ thou^i^h BcfLntti'f siukin;; fund 
ot nourishment tlian w nffordrd in the ftiH|x>*e tUnae.' 
Saiulere*ftl&o adopts a somewhat ^iniilar view. 

Since the [R^ritKl when Ocirterlen and his foUowere 
attributed to r!ie &pl«n tho tiffice of a ainkinji^-fund 
for nourifthmcnf , which, under certain condilionfl, waa 
rc-*tor*:»(l again to the l>hxid, other theories have been 
adopted, which serve to place the spleen In close 

1 P, OiarrEiiLEN, Bailr^ bur P^j/nol^gv^. Jf1Iu^ 1343, P. 41. 
* W. it. »AKiiruB, fiLD.f 0» ths Strwtiurt f>f^ :>fl«m^ AwioU 
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relation with Uic life of the Wood. Kollikcr,* in 1847, 
fotiiRli»l the i^onjectiire that. tHe hh»Kl c<ir|)itfteiilefi iiii* 
dcrgo diadolution in the 8pleen, and that thoir 
colouring matter in omployt'd in prcjjiiriiig the 
colouring nuitt<,'r of the bile; aud this ihoorj' he de* 
ducud from hift nl>?*er\'fttums iimdi^ on iLe minute 
Btmctare of the organ, which showed blood glohuleft, 
either ringk or in masncK, contmncd in cells under- 
going transformation into durk ^aniilcis observaliorw 
tvliich had l)*-en previously mmle by Oestcrlt-n,' Itf^m&k^ 
and Ilandficld -Tonea,' but which presented to them u 
different AignificAtion. The observations of Beclard' 
IImj following j'Oftr, that the Mood of the uplenic vein 
fcontAins les» hlood glohtilen than that of other veinti, 
gave rise to a HimiLir opbiioii of its fiinctioti ; whilst 
the m«ro minut;? rcsourchcs of Ur. LHto Fuiikc* on the 
rvttiniing blood from the upltn^n, led him to udopt no 
conclusion aa to its function, excepting that it con- 
tmins fiiore blood globtdta tbiui tlint which vntfT» 
the gland. The invent igationd also ot Virchow,"* 



1 KSLUUB, Tadlt SMf^cii^xalia^Z\%nc iM^.tiixA^ittht^vm^tn 

s B> Joins, Mt.1 GcaiU, 1847. P. 140—9. 

4 BWLyus Dr. J., ArthvMH Ginvraht fU Af^dwn^ X»A$rdk»» 
Etfmimcnfmtf vwr Icm /undiomi dc la I£a£e «t «ur £flf <aUm dt kk 
Tmm Pi^rU. QdL, Not,, aikI Doo. 1818. 

• I>r. Otto Fi^jik^ Ctbvr tkut Mihamt/fttUHt Kdt»MJl JUr 

* Vucnow^ Tliiit author dom not lM)ii*rv la t}K< ■.>]-igtn oT nallpi 
ijrowtd hcHfi* ol' LLoiid c^ipuscnlc*, although ho doc* n</t dtnibt tKo 
Bh( of IIm diwoJutioQ of thtfOorjiiiiMulcik 
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Lftndis,' Gunsbtirp,' and more lately, of Ecker/ 
garo additional sup]iort to Kullilicr's theory- ()n 
the opposite »idL', Gi-rlflcli' has rcvivod the tlicoTy 
of Hewsrtn, that iho. t^plreii i;* th<^ \i\hco of formation 
of the blood corpuscnlee. He explains the fommtion 
of coloured corpuaculcs within colourless onea the 
ruviTKf wuy U> Ktillikcr, HLip|>oi;iaj:? the c^■ll3 witli 
goldon yellow /^anulea 08 the younger, ajid those 
•vnth unchanged blood corpizscules the elder; llmt is, 
that they are those in which the blood corpusculcs have 
compltjti'ly devflopud tliemselvL^, and from which they 
uru ready to be ospetl<.'d or s«t free- Those he be- 
lieves are formed in the Malpij^hian corpuacules, which 
aru said by him to communicate with the Ij-mphatics,' 
and »o ari; adnn(t4.Hl into the current of the clroula* 
tion. This theory had been adopted Homewhat earlier, 
by Spring/ and IWlmimn," but wils 8up]>ose<l to be 
more doarly explained by the later obiK-rvatioua of 



, iBtaxt I & 46% 439. Archiv. /Sv Pathd AittU. imi Phytiol 
"BKDd I pp. 386, A63.) 

'luLVuiK, /isitrdge stir Ltthre £A*r flu\ VixrlrMrinrfcrt dm- J/fc 

■ Orrnnrita, Ar^v./Hr AnaUtmU PhynoUi^f! and VTha^i^iaJi- 
ll^h^ MnH^in. Buj-liti. 1330. 

> KcTKKR, A-, JJ^f**ito^rifiHMch dve Fhyftoio^. P. 130» Ait 

^ Sruvo. J/tfrtk «w U» Mrpuscu^ ilo la Htttf ; In ^rm. ik 
la Sooi4t9 H^yaU d§a ScUnen d* Lie^. T(.>m. i. i*. i*2^, 

* Ca. Puu-HjUcR, Jfrni. itur £ti SCrva^int ri ta FoiU!£iona de kt 
Jiai$t in AftfutJat ti Bulidin do £« &^ki d* Mvditsn d< Vand^ 
Dec ]ft4ft. T. £07 
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Gcrlach &nd Scbaffnprj' wlift noncludc that the spleen 
\% che or;^an in wtiich th<j fomuitiou of tlic blooJ 
€or[)ii9ciil(.'-A oceura during extra-uterine life, aa the 
liver U durinj^ intra-UTonufi life, a theory directly 
oppo^tc to that of KCiUiker, lacker, Bcdard, and their 
followers, Dr. Boiiiwtt' lulopi* « somcwbul simtliir 
view, bclie^Tnp; rimt the spLtii, as well as the other 
lymph glaiidfi, are seci'etora of the Wood. Sucli an? 
tiie various conflicting opinions of the use of tJus 
cam)il]tuU*d gluiid tliitt hiuv bivn fj(ivi-n hy phyHio* 
logistft from the carliwt ]>orii.Kl up tlic present time. 
These I have detailed from a desire Ui do nil jiotifcifjle 
jujEtticc to thoae whose labours have served to 
accumulate our pn.'^*iit kuowled^eujHkU thin i^otiit, as 
well &£ by a mere retrospective allusion to avoid 
historical digression and ueeilles^iIijiGiuision upon tiny 
new propositions that I may advance in the difficult 
invcAtigatJoii that I fdtJLll now cummancc. 



p. 340. Xwr AWn/ntiTj ffrv MatfighOidfTi Korpfrfhm dcr HUa, uiu/ 
* Bkvxeit, John Uvouffi, M-U., MvtU/Uy Journal ^ U^AvxA 
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*f itivt-rtigiiting fhe structure aikI riinntioti of any 
organ, itappoaratx^be of the preateflt importance to 
trace out, in ilie first instance-, its evolution, to observe 
the porta or organs from which it spring*, nuJ, what 
is ovcrii or 9Cil1 ^^rr-ttU-r itioiiivrit, to invv^Ati^t^ fh^; 
development of the aevcriil clement^ of which the organ 
coiiftiftts in itfi mature state. liy these meann wc are 
often mattTially u^^ii^ted in tlucidntinj; tlic etruuturo, 
or in (ledvicing th*> function of si particular orj^JiT). For 
thefie TCaeons, I shall commciiPt' by describing the de- 
velopment of the spleen, and tlie fleveral elfnnentary 
tismics of which it ia composed^ a part of its iinutomy 
hitfieno almo^tt eJilirely Uegl(?ct4.'d. Thtij^c investiga- 
lionfi have bet-n chietly conducted on more than one 
hundred dinnectionA of the embi^'o chick, and, tu far 
afi I liave been able to aacertfuiii th^ same procc:»8 t* 
followed out in man and other aniinal?. 

Abt-ut the 72nd bo^ir of inejbation I found, in the 
embryo of tbu chick, that the vitelline sac had 
{idreudy) siufficiently contracted to form two catialKf 



I l^ur flomc inv^tfltigntioDB on the dovploprnfrit of the ffp1«cii lUid 
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of which the |>ostcrior rrh» small, but the anterior one 
was mucli larj^r iind lon^er^ and took n somewhat 
tortuous courae. through the body of th<! embryo. No 
tmc^* of rithcT pauoryna or spk»<_ii wa» oljBcrvcrl, but a 
conk'ul pnHmsion froin tbc iiiil:rior imrt of iliis tube 
iiHlitTak'S til*.* firsif. nuUmeut nf tho liver. 

At the ^Oth hour {Hg, 1 ) the anterior of the two 

Fto. I • 




is longer and narmwcr than the posterior; it 
presents two slight diltttationfl— tliu first in tliu situTi- 
iion ^crc the liver and pancreas arc developed; the 
»iecoii:1, and hiryer, iniiiirHliat4.dy in from of this, indi- 
cating the position of the future alomiich. It la At 
tlie firNi-mmifinike<1 diWation, at it-* dipper pitr^ mid 
btliind the stomach, thut the panci^a^ is developed. 
ThiA mdliin'TiUiry ylmid eonsiisti* rif u nit»k*:«)m|NX^l 
miL^ of dark gmrmlur bloatemn^ connected, by a broad 
peduncle, with the wall of the intt'^tiiml tuVif, frtiiii 
which it IB apparently a protrusion, being of n similar 
structure with it. Thaf part connectal with the 



• Rcprescnu t!ip aotcrior ]iratofig&^oci of the intfvtJiud cnuJ at 
iW 9lAh hfrur, witli ihc liv^r and )<LiicrcAA iirinrij; lut prrrtntri^nift 
fVnnrk llat iuW Y ViU'Lliftr Dvic^; I. InttKtjriD; L LimTj l\ 
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inteeti&t i% D&rrow unci tubulur, its dlsul portion 
"biwg Kpherico], and iU f^urfucc slightly lobulat4.<d. 
There lA no t-videnoe of any Milxlivision ol" this body 
into two portions, nor at ita distal cud can uny trace 
of a Kjilct-ii In.- rm yvt oli«.TVL'd. Nearly the whole 
Icnfftli of tliG aliovc-montioncd tivo canals have con- 
nected with them n diAxnut^ told of m^anb^fln^^— the 
* itit«.'titmal kmino*,* which aerveB toconnoot them with 
tlic vertebral eoluinn beneath. At the IHth hour 
(fig. 2) thu anterior prolongation of the vitelline sac 
preftontti ft double ciirvitturts the concavity of one 
being directed towards tlie under, of the other towuri* 
thy upper aurface of the embryo; it i» in thi» latter 

Fio. a* 




llmt the rinliiin-ntai-y jiJLiu'.refiM may now be clearly 
eoeiL This organ now appears as an elongate, darkly 
griinnlar, tnbalar mass, i^itualed in (bat cur\'ed [Wrtiou 
of the intestinal canal which ia the rudiment of the 



• Tht' wimo pftTta »r* r<*i)rv*«i]toJ tm thoy arc obscrvod nt tl» 
llith houi'. Tbc tint ttivx of t-ho ^jilncn U liuixj thwii jw » niiaII 
cmj body^ i]«v(rlopod in a told of Ui« ii^UvUiml J^miT*^ UUUaot 
(him Uu- iHuiiarmM. 8ji ^lU^^i^ 
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duod€nain; ita direction is m the tramror&c axU of 
the embryo, ouv i-xtiviiiity Ix^iiig vouuccti^ to the 
pTunitivc intudtiruU tube^ iuto which it itmy be soon 
to open by a dUtmct tiibtilar pix>1ongEtion, the other 
being soptirated tW^ni the aplecn by & distinct granular 
bkifltema. 

The spleen makes ita first appuoraocc at this 
pWKul hi iL tiiKl ot the 'intt^hml IttniiTnii,' whidi 
below 15 continuouB with the edge of the intestine, as 
(hr as the constricted [lortion of the vitellary Hac^ and 
above with the lower part of the mdhncntaiy stomach. 
It iH A viimll Dviil whitish niai^KT siliuiti.*(l lU'ar fo tlie 
^stal end of the pnncreos, hut perfectly Bcparnt^ from 
this body.* Thia distinct ttcparation of tile spleen and 
poncrcM is more evident at tlii» period than at any 
other of its first, stages of dcvclopmeTit, for tk distinct 
granular membrane now dividea them, whilst also the 
dark granular tinge of the pancreatic mass, and the 
lighter colour of the rudimentary spleen, make this 
distinction more manifest. At n later period^ the 



I I nift^ Kara auoitioii that AfDold* tOMUx tlifti iln^ ^itWrt aHmuj^ 
liki? tlw puit.-raui from tliv duodcunin. and oxbte && lint aa a ouiu- 
tDOQ mam wiUi tluit gljuid WliiLel BiacliotTt bclioTtu t-hmt it 
uin frnin b tiuisi uf Mnatetiiii, iit Hi^b ixmjrion lioUi Ui cJiu ui'^ui 
aod tho pukcrcAt, tJmt fort forming iho pancrcvui pr^wccdii^f from 
A9 daodmiiin, nn*} that formmg tho i^l<wn from tha grmt iriirv^ 
tsn ^ Um> etuuuwh. I tuxd Uajilij my tlint iLieu dnicri^liUjUB uf 

HiorigiD do not ootnddo with my ovu iuviHitii^tkauk 



* F. A»ot.ix <Sa£& Jfo(^ iffiri^w^. 1B31. T, h\. p. 301. 
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increased «2e of both orgtss cuiwf^s tlicm to approxi* 
mate more closely, althouph not more iuluimtely. to 
one another, and it ia this Jatter circumstAncc that 
has probably fji\'*»n rise to the (rreai difforon«c of 
opinion regarding the development of thew pftrt;*. 
The ctrgsin, which has naw a grey wh tuj;io, licB parallel 
with the body* and tapcri* at both cnd^s the lower one 
being «niiiGct<?d willi the fold of blaarcimQ attached 
below to the intt^stiiie and \nt^lkrj- membmno, th^ 
up{)cr vne ooiitinuouM with llir upjx-r ptirt of tho same 
fold vrliicli pas.sc» to the BUHaco tjf the rudimentary 
stoin&ch. 
On the tifth day (fig. 3) the pancrcfiA aiid «[deen 




may still be observed a* two sepiLrate masHes, the 
former of vr\nc\i forms a distinc^t opaque iranftverse 
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tract of white rostter, which gtretchos ui»vai*d* and 
backwards from the ruclimcntary duodenal loftp» the 
spleen cxidtiiif^ftd a round reitdiflii inas^ occiipyin;:^ Sts 
opposite exm^nity. It con^»U of a dark iiiiu*j( of 
hljtetcmii, difltinct from all tho aurroiuidin;: partA; 
when seen with the: naked eye it is of an ojiaqu*? 
whittsor slightly reddish cojoiu'; tu shape i* ruiifono, 

Fig. 4 • 




nnd it ia dtuated close to tho cod of thQ pancreas, 
below »nd bcriieath the rudiaientaiy fitoinaelu The 
cinpm cocflifilj^ of part of a tract of blastema, which, at 
th<; upper and lower cxticmJtica of tbe spieuu, are 



* HoprcK^U ihc. tukun.- \tu±i Ci\>m ilu vmbt^ ctiiok ln^woan tUc* 
6th anil TtJi iLiyK Tlii* laumnuv wltli tU tliit-L. U iilj)HTrvL>4l 
<>*^^I7>^B ^ ^^^ "f ^1^^ duofJci'Uii^ ; tlic nplfoa tcing pUocd at 
Hi diit4l MtMfliit/, 
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continued frf^m it in one direction towanli* tlic lower 
end of the stomacti ; in the other backwards, towards 
tht' intcatinc. It occupies the free margin of thr fold 
of the ^int<jstuml hmiimu,' wlikh prescutd a dircctioti 
simitar to what was observed on the fourth day of 
iiK^bation. 

On the sixth daj (fig. 4) the duodenal loop hnft 
hecom*» completely developed, and in it the paiLcroDfi 
16 plainly visible, the spleen occupying its di^tfiJ 
extremity- The jiOsition of these parts is now, how* 
c7cr» Bomcwhftt altered, being directed obliquely 
upwurdB and baclcwurdu^ in-Htoad of tran^^vert^ely, as 
on the liiirh day; and this appears to depend uiKin the 
alteration in the fonn and position of the ititestine, 
whieh, being curved niorc upwards, would necessa- 
rily give to these parts a more oljlique direction. The 
fiplecn is now distinctly visible to the naked eye ] it is 
placi.Hl iK'hind the tipper bctrder of Oie stomach, its 
upper edge being on a level with the rudimcnlary 
proven triculus. It is still situated at the edgv of the 
fold of the intcstinitl lamiiiaj, and its shape is rciiUOTra, 
being prolonged into two cxti-eraities, the lower of 
which ia the more di&tinct, and can be traeed for 
some little distance along the margin and in the 
Gubst^nce of this fold, being ultimately lost in it; the 
other extremity is more rounded, and is connected, 
throu^ijh the interposition of the same fold, with the 
stomach itaclf. At the point where the spleen m 
apposed to the pancreas an apparent continuity of 
substance exists between them, but this is not really 
&o^ for the two orguriM could be observed to be separate, 
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from the great difference in Iheir lexfurv*, the sul^ 
stance of the pflncrcas twiiig dxtrkly grajiultir, whilst 
that of the spleen U of » lighter colour. 

On the scvL-nth day ( fig. 5 ) the aflcen is of a patchy 



FicL 5.* 







lifth tinge, from the presence of btood in it* 
Bubfltoncet and \ts position is now tho aiutie as in tho 
adnlt bird, occupying the 5])ucc iit the back part of 
the ppo^tniriculus, which exists now uj* ii eoparatc 
anil distinct poucli, the surface of the organ being 
slightly lobuhited, especially towards its two exlre- 
mitiea. Its ahapc is pyriform, the rounded end being 



* In tlib figura tat repixsmtcd thci atomiiot, dtitMlrnum, pan. 
cnwt^ uid biJmiii, from ou tiiiibryi> diick tmlw«4.in tlu- 7Ut ai\d ^th 
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directed boctcwnnlA njid upwards, mid the TLarrow ^nd 
forwards into the interval between the conunonco- 
mL'til of tbc duijck^num and puiiciMfa^. Tiit'>w two 
cxtrcmitii'ft arc «tUl connected by folds of membmnc 
with llh.^ sfotiiuch and mesentery. Tliey pnjcocd 
from the back part of the organ, and apparently but- 
round it. 

On the ciglitli day the organ has increased in efae, 
hring now iilrfiiit jxh hi.pge as a nmall millet seed, 
foptning a round reddish ppojcc'ting mass from tJic 
surface t>f th« mLnnbranoiis fold in which it waa 
developed, and whidi id now l>ceoming more delicate 
and iihlintiue^ «s if in procesa of absorption, although 
itc? attachment Etill n?main» the same' From this 
pL'ricxI Ur^ *pltK-n ijnw.lually enlarges, ita colour 
becoroea of a more vivid red, and its form Homc-wbat 
circular^ it is held in its position by the vessels which 
proceod to it, and by a fold of membrane that passes 
from its lower end to the inferior border of the 
stomach, thu remaiuuiLr portion of the membrane in 
which it ivas developed having become completely 
absorbod. With the exception nf a continne<l increase 
in the growth of the organ, which tnkes place more 
rapiLlly aftor the vt^sscli* jiujiptyinf; it are funned, \ts 
form, position, and attaehmenta remain precisely the 
same o^in the adult bird. 

From the preceding observation* it is 8C<-ii t hat the 
spleen ariaeB in a fold of the 'intestinal lamina^.,' as a 
titiall whitii^h mai^s of blu^tema, distinct both from the 
btoniach and pani^rc-iis, thia fold scr^'ing to retain it 
and the pancreas in oonnexion with the intestine- 
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Ttm scparifction of the spleen &can the pancreas is 
uiurc ttiHtLiiL^t Ht Hit t_'Hi-ly ijcriixl uf lU evolution, than 
later, OS the contitHicd ^rov^h of both or^^ans cauaca 
them to approximate more closoly, though not more 
intimately, to one uziothcr. With the increiwe of 
grovrth of the- organ and of the mirrouading [>arts^ it 
gradually atlnius the position tJial it occupied in the 
fiill-gn:nvii hinl, in niort? intmediafe proximity with 
the stomach ; and us fioon as its vessels arc formed, the 
membrane in wliich it wttj« d(?viduiMxl becomes almo&t 
completely absorbed- 

DBVEIOPMEST OP THE TISSOT8 0^ THK STLEtN. 
Devil^pment ^f th^ Ejrt^niat Capstde. 

TniB mukes iU first appearance about the ninth day, 
«» an exaxflih^ly thin aiul ilirlicaU^ 1indy*granular 
membrane, in which are imbedded a few nucleated 
fibrca; theae fibres aoon b<?comc more numt^roua, arid 
tht! atpsulc at the dame time* becomes thicker; and 
when the ih-veli*pment of fhe organ att&inA its com- 
pletion, the entire membrane conj^tBtii of a dengc mcUi 
of minute nucleated fibrillEe* 

The tratecuiar tmu^ makt-ii its flr&t appmranco in 
the Sfpleen ab^jut the same- period with the investing 
capsule, in the form of a few, itnd jjubst-'queutly morv 
Dumcroua. Bpindlc-sbupcd nuclcu.r librea, either sepa- 
rate, or collected togetlier into delicate bundles, which 
int^'reect the organ, at tiret sparingly, but aftcnvards 
in greater fjuantity- 
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ON THE DEVELOrMENT OF THE BLOOn-VTSSfiLS AKD 
THE ]1UX)1X 

The Mood-vesseb which supply the spleen, the indi- 
vidual ve^fielii of thin organ^ nnd thv Uood, liuvo a 
CompIcUdy separate, though concurrent, cieveloijment. 
Thfy nn'. itll iili»urv4.'cl (tbout the eighth day. The 
spknic artfry^ which is dtrvelopwl preyious to the vein, 
mAybe at this time ohservetl a* a JeJicate whit*^ tract 
of bloAtema, running from the aorta to the spleen; on 
iirriviiig at tlie inner side of thi* organ, h prolongation 
of th<! same colour may be observefl, poft&ing to the 
upper end of the !i*tumHc]i, and 4nie or two to llie front 
of the Bamo organ, it then runfi along the Inner mar- 
gin of the spleen, and is ultimatt'ly lost in the siib- 
Blanee of the panoreaa, and in the duodenal fold. No 
similar tract conld, however, lie found, after repeated 
exiLmination, to paes into tlie Mul>«far)ee of the spleen, 
Although rtt tile same pi-rifHi mpillaries containing 
perfectly-fonned blood discs, but aa yet having no 
proper ctmts, and apparently merely formed by the 
wulld of cells agglom<?rated togutber, w^re seen to bo 
arranged in a bruncliing mauiKT, throughout the fiub- 
etance of the organ (tig. 6). On tbo ninth day thia 
vessel presents a rcddi»h tingCf and its distribution is 
the KanK' a>* in the adiilt binl. Two sruitU branclws an; 
now observed to be given off to the ^ubat^uice of the 
spleen from the ve*wel i>ri.'vin«sly described, as It runs 
along the inner side of tiic organ. When the develop* 
ment of the arteries supplying tiie organ in completed^ 
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it incr^aseA cotuidtrnbit/ in Aize, and bc-c^imi^M iif a ilark 
reddish colour 




,■''>^^^^^ 




Tlic ffpl^rnie vein makes its first ftppcanuicu about 
Uje tliirU^iilti clay, iti the- form of » nnMiwIi white 
tract orbliifitcano, viiicli nm^ forwnrd, and j*>in* mth 
the liJl Aidif of thr? alrcjulyfiirnied nnciCiitcric vein. 
On lh(? fourUrenth day it consists of rlirt^o small 
braiidic?*, Iiirgt-r Limn tlii? arferiftH, wliirh, uiLiting 
togvthcT, empty tlieioadvcs into the me^ntcrio vein. 

• Ihe dnodtnwm \* hew ivfimwiit^d with Hit jmni-nHisw, njid tCn 
ihuit «DaUiii«il in it Thv rfitltvti in btxu iitnr to itfi dipUl ijiii) with 
Uood-nvMl* mnifyniX in iu nuhnUnoo ; lif bnuidit^ ln^iiig^tirivncl 
frmn the VHBd wliiob nuur uloa^ iin iiiii^r fjilc- — Frvui « obkk «l 
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fts Tvtil a» the various changes tliey rnidtr^ in the 
snib^taiic? of this orgaJi, nn- (Mjirrts ff tlii' vi ry hi^)ii*3(l. 
hnport, from the great difference of ophiiou ttuit at 
I>rei*eiil exUts iv^tidiu^ its iiso, — sume physiolo^Uta 
believing that l!ie splceit is the organ in which the 
blood discs are fonned, during exlni-utJ-rine life, 
whilst others siipjKisc that the hlood globule* ure 
dei*tn>yvil llieiv. 

The blood discs in the spleen, as I have nlready 
meii1.iiHiQ<], make their first «ji[M?araiice in this organ 
ubout the eighth day. They arc oval or circuUin 
vii.iy ill sixe, cxjri*ti<li tijf of uii i.'xli.Tniil rnvelwpe, (lule, 
horaogeneniis, and indi?^tiiiet. having n iinclen* on ita 
ivall which is djirk, lii^hly ivfrainive, irn-^nlarly cir- 
cular, and in some cases of a granular texture. Somo 
of thw«' ^Icbides may he (liJrtiiictly bcvii in an iticijjieiit 
fltiigo of fckrniation, and consist of u dark, uiid fit \irst 
a somewhal irrc^iiUi* ^laniLlur itiielinis, H.nmtid winch 
a delicate ecll wall may be obi^entd. AUhongh this 
obfrt-TVHtJoii has been confirmed in nuinv ca*<es, I do 
not prt^nme the spleen to he the sole organ in which 
the ihv.fhfinif.tn of the bhjoil glubules tJikes pluee, 
during Intrauterine life; nor have I olncrve^l that 
the development of rhe IiIhhI di^^es amtmurit to take 
place in it after its connexion with tiic general vat- 
CXttar f^f^^ii^it U effected. 

After the most repented and careful examination 1 
hav<? fnih d iti i)etecltng iiiiythiiig that would lend rac 
to fiuppow that this orpan does, during afe emhnjonic 
i^'f^ perform the luEiction Ki>Uiker and others have 
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a.4!ugno(l to it (luriii;^ iIj* mltdi tifr^ niimcly, tliEit of 
■destroying the bloo<l ^lobulc-^. 



CW THE nKVBlJ^t^lKNT OK THK Pri.P, 

TuK puljjtlfisut being the mogt imi>ort«iit oon#titii€iit 
of tile (tplwn, aiiJ that in wliicb the chief piu*f o{ Its 
function r^^iitU'Ti, it** tii*vvlt>|»TiR'!ii h n ]>oint of mu<^h 
intorvat, in dt-ti'nninJn^ tim rniiiiLtc anut^imy and 
pl»ysiotogj' of tliG oi^n, and the differei^ce^ oW-rvod 
m its ffructurc at crrtahi paiofb of development are so 
sitrikint;, lu to hvid oin.* to tht* cohcIut^ioii of thfir bt-ur- 
ing !*mtm« inticnati.* ivliitioii with its u*f, Now, those 
differencta nn* obserwcl — Uc, durino: the first periods 
of its evolution ; ^ndly, nfier (he dev*'lopment of t/iif 
artmtii vrhicb supply it with nutrition; nud 3rdly, 
during thi* dcvclopiiKnt of the veins which return the 
nblood iVom tiK- or^n. 

The vntire aub^tunce of ihe ^pleon at nn early 
period is atuiost entirely composed *rf nuclei and *;mn- 
ular matter. As the evolution of the organ proceed^ 
part <rf tlictt.- eloincnt* bei^onn? dL'velojH'd into tra* 
bticuhiN part into blood*ve»^eld and blood, whilst the 
ite.r |jortion remain to form the e^Ht^itml ^U-ment 
'of the organ, the pidp tr^jtiti\ t>n the fifth day tliia 
^iibaslance i^ eom[wsed of nudeu vjiryin;; in form imd 
St2<:, The i^n-at majority ftrc irrepjlarly circulai% 
ih(*ir *\i\\f% \mi\)1 ihitC^^ted at some points, au aa to give 
them an aiigidjir form; some howe\*cr nrc jxi-fuctly 
circTiInr; they su-e pale, their out*."r tnai"giii* diirk and 
well duGned, wlitkt in thrir interior nuy be observed 

y t 
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one, two, or mon? durk ^iramiles. Thefts form a very 
cons]di-ni1>l«a jx^riiou o( tiic atil^^limcx: of tbc pulp, not 
oiJy at thi*^ bill iil*o at ovt^ry other period of its de- 
\xlcpment. A /fw nuclf^ated ve^cleii iiuiy also be 
observ'L'd, t.ht'ir outiT rnar;rn] t^^xcucdin^jly dolicsitf, and 
on tlioir iMiU may be neeu a small irrojrular dark-tnlgcd 
nticleiifi; nometimes the nnclens is more circular, and 
contains a iiucIdoIua, whilst the Ulterior of the vcflicle 
coTifainH M ti'v^ dclicHt".' pidi.- ^niiiuK'S- Willi llic ux- 
ccptif;n of ft fc^v email d»rk lii;?ldy'refmctive oil 
^miiles, and a fine pale graniiW pWmaf in whiali 
thu alwvt; dements lic^ thi-y coiifltitutc the entire maasi 
of ihi' pulp ti'^f^itr at this [leritxi- The next change 
that iff obftcrvvtl, take* place coiiciiprcnt with the fonn- 
atiun cf' tht' arteries ihat Kiipjily tlu^ or^ii^ and 
nrhich \% ftooii followed bv an increase of it^ aiJie. 
Xow» l>e?*idf>J* tliv *k'menf» (dmttlj/ thficrihM n» fcTrnitiig 
its structure, thcn^ Tiiay be obaopved nuclei having w 
quiinlity af Ji/u: ifmk ijramdfx Murroniidln^ th^xn in a 
eii'cular furio. Tlitrc an? hUo ol>f«.'rved tuany nuc1e< 
at^-d vt>»ich.'», rather InrgtT ihiin the IjIcmkI corpuscles, 
the nuclei in which arc circular, whilst the cavity of 
the ve^Ide cnnr.ains alsiii a few mnall pale grannVs. 
Some small niaiiaeg of reddi&h brown ^ranuloft -may 
ftlho 1>e oljservi^d ; they exi^t, liowiviT, vcrj' .Hpariii^ly, 
From the time when the formation of (he arteries 
fiupplyiug the organ is con»pIet*-<i, up to that when the 
splenic vein i» fonncd, the^c? latti*r element* not only 
constitute a poition of x\w pulp, buf ai-e in fact xtA 
chief compoiienls; and when the' fonnation of the 
ftpknic van is nearly cf^upki^d, a oomudcruble change 
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id observed to have occurred in ttw itiii-k-titcd wsicle*^, 
tJ»e nuajority o( which contain a nuclt^iiji with irn-^ilur 
nmrf^im, Thcii^ fonu is chiefly circular, their outer 
vrall ill wrtriii? cow^'h v»*ry dlvtinot, in '.»tliL-i^ less so, from 
th€ cell heingdialcndt'd Willi <lark granules; thi_rc is 
geni*raliy only a hiiigle mick-iis whidj hiw a diirk 
outer iimr;jin, ftiid conluins cither a iiud<?Qhiti, or two 
ur tlin-^- jjmriiili-?^. In M)ini', tin*. imc]cu4 Is of Hti 
irre^lar form and more indit^linct; the cavity of the 
cpIL in these caHii's, coiit^iiiun^ n few jfninidt***. A."* the 
nuclei become nunv irrcguliir nnd j^mnular these 
jjpnftnulr^ innvasc, imtil at hunt, (he nucVtiK u[»jiear!t f^i 
be cntipoly broken up, when the e<41pt liecome crovrdod 
with small granules. Sueh ib the atnirturp the ptdp 
ti^Ue of the *l>Ie<.'ii prt^tiits, fviyux rhc pL-riod ulicii the 
»ptrnif: VLriu i> lonnt-il, \i\> it* fliv tiini' wIk-ii im^iibatinTi 
ia completed, 

DRVKIjnniKNT OF TRK MALPiaHJAW VESICLES- 

The vesiclce of the spleen, which torm oni* of the 
moat important elements of tiim organ in its matiira 
ftsto, aro n^t dei^fifopfd until the penud of ineuh^,tir>ii 
if tKAT 0i> r^ f^mp(fti<fn^ Between the 20th nnd the 
2l6t da^'B, there iiuiy Iw; i>h,*erved nt the angles of 
divirioa] of the smaller Uloodvcaiicls, aa well oh upon 
vIm* walls of tht* V* sst.'l* f hcuiHidves, rather largi? masses 
of nuclei and fine granules nrranf^'d together in a 
circular form: thcso ina^^srs, a1thr>nj^h not enclosftd 
by any invcstiiifj inembraTU, are intimaU^ly connected 
itilh th« walU (if the voitsels» as tht-y cannot Ix' 
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removed hy delic^tio imiDipuktioti, uuil only whoii a 
^reatfU' aincmnt of foici: is u#ec]. A fi-^v days ttfU-r 
inoulmttoii w compKnt'd. tho*io vc!*ioW« hi^nme partly 
snn'0iiri(1<'<l i>y ii laiiitiy d<*lirnr<T tiO]nof:<*iH'oiifl mem- 
braiK'. and in id>»uf u \vec?k iliey aro distinotly formed 
and [trescnt the siinic structure aa in tlic adult bird; 
thoy ftiv drcukr or oval, varying con^idenibly in 
&ixc» luid con^tist of an outer inve.'tting iTieinhratie, 
pal(>, lioiiK^neous, or fii'mtly ^runulur in textmv, 
containing in their interior u tna^s of nuclei and 
numoroiit^ fiiinill tlairk ^r»nu1oti. 

Fi-oirt the proctdiTi^ obstTvntion-s scvenil very im- 
portiiiit conchi^ioiiit may be dru\ni, which rnay assist 
in iHiicidating the physiology of the spleen. These 
lire — fiivt, tlK' ;^//«;// shf (t( ihi' !tph.H?n in llie/j*to, a^ 
compored with irtt piH>portionatc incrm^afUr births a 
fsct which would tend to whow that it is not an organ 
the function of which is mainif/ exercised during inttti- 
ut4*niii' lift*. St-eond, fbe entiir afusmcf nf iirij I'vi- 
dcnc**, cithci' nf ^\^. jWmatHm of tJic blood -(liscn in the 
spWn (nfler its connexiun ^viih rhe goneral va-HTuUp 
system iB effected), or of thdr diBintogrration, shows 
I ihiiik^ fhut it i» neitbtT n blowl-forming, nor a bIo<»d- 
destroj'ing ghmd, nt least during fitf-al life. Fur 
TTKirc important eonchision* inu\' 1«? rlintun fruni fht? 
examination of the pulp parenclkvmn^ and the Mai- 
pighian bodies, Wirh rej^^rd to t}te foniier. h di^tincL 
process uf cell-prawth, of ri|wiiiiig, and of cell- 
destruction hna been tibserved, nnd th(">(' p:*ores8efi 
have U»en w*»n ro oeeiir concomitant with the evolu- 
tion of the x"C-.HeH.'U of rlif ghinil; that i»f e<rIU''rowtli 
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occurring ivith extrennj rupidity tt« aoon its the 
&ru?i'ies wliicli ?>iiji|)ly \l\i^ ur^nn an' fiynnvfi; tlicn thut 
of ripeiLUijjT, mid of colldc«rntctkiii, taking pliicctt> tluj 
pvatwit ext4-nt tip to, and tliiring ihe time tliat th(- 
dovclopm<*nf *>f tli'.* 9^]>lcnic veins fakcH ptaco ; thw 
would ftcieiii irt filiiiw timt sonic M^ci-etion took plactr hi 
the gland, winch bt'canie cx>Uectwi in it Pi^ady to be 
remcn-cd hy the vdnft as mod aa tlicir dov^'Iopmcnt 
should occur- Such a piN)ft's» is nlwuys to hv tWud 
going on in nmii iinil ^irniimls, thon>;fi i-vi'r viii'yitij; 
in extent, ut all periods, the investigation of which 
will, howc\"cr* be noticed in it» projjcr pluce. i'lie 
time at which tlie development of the Ma!p!;2;h]ati 
vcsidea occurs vik,, not nnlil tin^ [xriml of firtfJ life 
]» ju£t compli^i'^^ clearly shows thut thi.Sf stnjclurt'S 
Cft« hflvc no office whatever durin*^ intra-utcrinc life, 
Thi-ir developinenl itppeiirrt to (jeeur at a [(erlod when, 
fortal life being compldi-d, the nutrition of the body i« 
tierived from witliout. 

I inuy here nunnoii that distinct fft^itonn^lt rrreen 
bale is found iu ihc gidl-Maildtr of tlie fa?tal i^hick, at 
a period omt^id^rahl^ aitt<-ct<i^\t to tht' c3evoli>pnient of 
lhi< fitJiviic Tuiu und it« coiinexiiiii with (he poital 
vein* whicii disproves ihe hite theorj" of KuUiker'e, 
VIJI,, ' tliat llie sploen is »t lejist. .^oU'li/ eoneemed iii 
producbif; the ct*hurity rn/ittf^r of tlnf fttU.' 
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lEFORR BIRTH. 
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DKVKLOl'MEKT OF THE 8PLHKN IK nitt Ul'MAN 
* SCnvTKCT, 

The carlit*:*t periul at which I Imvt? boon nble to 
ilc'tect the exi&tenccr of the b|>lt<eii in the luiman 
cmbrj'o, U atth? ^ccontf month. (Fi;r. 7.) 
I hiivc iirj doiihtn howevtrr, that had I been 
fortunitto enough to obtain foctUM^ at a 
Hindi earlier i»crioJ of their develop' 
trifiit, its *.-xi»tcnce would have bctn 
d«'r<.^ctiHl »ijli.'a-deTif to thiK, judging' from 
the time the wune orgati ai>pour& iii the 
embryo of the chick, and iii other animuls. The 
devi'lijpitif^nt itiny prtjbflWy bi> dflt<?*l ii* coinnictnciiig as 
oariy as the third orfo*'.rih foefk of pregnancy. At the 
^eeond in'j[ifli, fhc tlmt.' when first observed, it is di*- 
tiiictly vUihle U' the nukc-d eye, and exists n»un exceed* 
bigly suihU^ reddUh-white niUM of bbisii-tim, occupying 
ita uauat position tX the great end 
uf the stomach. It«si2ei»itbou1 etjuul 
ti) tliftt of a lfl,rgc millet seed, il* form 
It triaiignhtr, ard it i** n^iinfrtcd witli 
the etomjicli l»y a thin and dclicnte 
gaafro-splenic periloiieal fold, bein^ 
be pn rated from the pancreas by a 
narrow but well inarJted interj*paee. By the third 
month, (tig- ^]) It hu« increaaod to double it.^^ 



Fui. M 




t Tho *tonmoh, 'IuckU'iiveii. iuiumvu, mid apl^wi at n lumvm 
crabTjo oA tbi^ thinl nioojth. locn funn liciliiiid. Thi.<diHtrn^t Hq^nm- 
tkn of th« BiiUon jukil p«nDraa« at tlii» p<uioiL u ^nvII nccu^ 
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rise, And itft colour U naw t>f a deep vermilion tinge. 
Uet^wnen the fourth and tiflh mocthfi, its fiue rapidly 
augmmie^ and tho blood-ve^^eLt, which ixxti now c-ai;i1y 
toll*? trftccd l<.i tln^ fruiistrtuce of the or;*jin, nrv oli* 
SOrved to lie Btimller m {^rojioriion rliain in tho adult, 
the Apleuic ortcrj*^ Uring onakU-rMy teas than tlie 
bepfltic (Fi^. 9-> 




At the 9th month, howevc-r, the aplenic artery in 
Ifttpcr th&n the- ht-patic, aa in the udult- {Vig. 10,J 

Ftohi thj9 pcriiHl iorwflrds, until ihe termination 
of pregnancy, its grovnli iiin-i.-«?*<'i* slightly in 
proportion with tlie ^jro^-th of the body p:rnerally. 
With re^rartl to the dcvclopin(?nt of the «cvcntl ti**ue* 

* Thf^ MixTimcl;, tUoiTp'naD^ pmoiww. ttftd «ikWa of a humAa 

amTir}*fi at UiO Tib mnuth, IMU friMB lM&lll4< Tli(<MiiiiJI ki40 ot'tlii* 

q^enic Brier;, w cum^tm^t] witli Uii: ItfpAlia m Ibcm stiuwiu 



fto, 10.* 




of tin* spleen, they appear to follnw preriacly thi? same 
elc|i« oa I have alreatly demoriF^trute<I in tlio omLryo 
of tin* chick- 

DKVELf'l'MENT OF THR flPI.Knii AFTER Il!«ni- 

Th(? pppcf^tlmg mvi^btigacion^ on the dev4.'loiHtieiit of 
the spleen, atid of it« roriotid tissaoe^ havt* but 
alTonletl mere negftUn? rn!tiiltft lut to anj clue in 
dctcnmiiing the ftinctiona of that organ; rcs^ult*. 
however, nhit^h clearly provr that tlir ovfinn thtf'^ not 

of » buanAU Eictu^ ai tho [^Ui mt^iith, ool^ij (r>Tn l^hind Tho 
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attain fe nuuinmm of rlcwlopmtmt during /o^to/ li/e^ 
oud tluit it^ oonditioiiH of utility ni'cd n<r! Ix* eout^t^t for 
(luring t^t period. If it be admiti«d tJiftt ^Iie spleen, 
like other oi^nB, is performing its ftrnvtion to the 
fulleftt pooaibl^ extent, when it uttaina its Uirg^M fi^izf:^ 
and whon It amv<*s at iu mturwrnni of dcvo!opin<.'iit 
Bi>d groT\th. then it is proper that xft should observe 
ai whfti |K'rio<l this* occurs. Whetlier at birtk^ or in 
f'/ir/y /ifr, in aduU life, or in old age. Tor if wt can 
d«tenmne ftt>m the niiin<.>rou5 L*x]wrimi*ntti couTaiacKl 
in the following tuM<\ that thv or^nn attEUiis itA 
br^^c »tzi> at elthtrr of these period*, we diall then 
obtviu A niodt iii]g>ortant cluc^ to our re^^earches; a 
clue, the di*coverj' of which will limit the investi- 
gation more particularly to the period of iU moM 
atHve grvKth^ uikd thtf compariBoii of iXa gtructiire and 
competition ut tliL;^ ]x;riod, v.'ith that wLich it pn-^eiita 
in its mo^t itutetire j^intf, will pro)>iihIy lead u»f by the 
difTerenceii that we olxHcrrCi to a correct conctuaion aa 
to the function of this orfrun. 

In the foliuwin;; tublc 1 liavc urron^^ the result* 
of » hundred and v.\xty exiKtriin^nts on the weight of 
the organ at difleront pciiods of life; from which, I 
think, a most eorreet and positive eonelusion am be 
fonncd, iu to the pL-riixl ut whieh the or^^on i?* largest, 
and, co4i»eqtientlyf to fluit in which itit function ih 
1)^g moat energetically performed. 
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WEIGHT OP THE SPLEEN. 



Table of Experiments to determine the weight of the 
Spleen. 



F(ETU8: BEFORE filBTH. 



No. of 


Agft. 


Sax, 


W^ght 
of Sfilcoa. 


1 
Av^nige. 


No. 1 
2 

3 
4 
d 
6 


3 moutlifl 
9 „ 




I gnda 
5 » 

30 , 

60 . 

210 „ 





The organ compared witH the entire body in the fcetua is at the 
fifth month, as 1 to UOOj seventh month, aa 1 to 700; ninth 
a& 1 to 350. 



AFTER, BIBTH^ 



Nq, of 
Expert Dwnt, 


Age. 


Sex. 


of Splceti. 


Afenge. 


No. 7 


6 weeks. 




154 gr&ina. 


■ 


8 


3 years. 


Male 


14 drams. 







3^ ,. 


Male 


8 y, 




10 


5 „ 


Female 


16 „ 


2 oances. 


11 


7 „ 


Female 


14 " 




12 


7 ,. 


Female 


40 „ 




13 


10 „ 


Female 


30 „ 


■ 


U 


11 . 


Male 


32 » 




1.5 


12 . 


Femalo 


22 ,, 




IC 


13 „ 


Male 


38 „ 




17 


14 ,f 


Male 


48 „ 




18 


14 „ 


Female 


48 ,, 




19 


15 „ 


Male 


30 ,, 




30 


16 „ 


Female 


46 „ 


5 oiinc^a. 


31 


16 „ 


Female 


36 „ 




32 


17 „ 


Male 


' 16 „ 




33 


17 „ 


Female 


37 „ 




34 


18 „ 


Female 


30 „ 




25 


18 „ 


Male 


48 „ 


■ 
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No. of 


Agi 


8ex. 


Weight 
of Spleen. 


Arein^. 


No. 36 


19 years. 


Male 


7G drams. 




27 


19 „ 


Male 


44 „ 




28 


19 „ 


Male 


52 „ 


5 ounces. 


29 


19 „ 


Fem&le 


66 „ 




30 


20 „ 


Female 


40 „ 




31 


31 ,, 


FeniaJe 


68 „ 




52 


21 ,, 


FomaJu 


38 „ 




33 


31 „ 


Male 


70 „ 




34 


21 „ 


Mnle 


24 , 1 




35 


23 ,. 


Male 


40 ,, 




36 


33 , 


Mfile 


73 „ 




37 


33 „ 


Female 


^^ „ 




3a 


22 , 


Female 


56 „ 




39 


23 „ 


Male 


74 „ 




40 


34 „ 


Male 


36 ,, 




41 


34 ,. 


Mflle 


54 „ 




42 


25 ,. 


Female 


58 „ 




43 


25 ,, 


Male 


66 „ 




44 


25 „ 


Fenmle 


46 „ 


7 ouuces. 


45 


26 „ 


Male 


70 „ 


46 


37 „ 


Female 


46 „ 




47 


37 „ 


Male 


26 „ 




46 


27 , 


Male 


26 „ 




49 


37 „ 


Male , 


104 ,, 




50 


37 „ 


Female 


33 ,. 




51 


37 „ 


Male 


^1 » 


i 


52 


26 „ 


Male 


66 ,. 


1 


53 


26 „ 


Mnle 


60 „ 




54 


28 „ 


Male 


24 „ 




55 


29 „ 


Female 


56 „ 




56 


39 „ 


Female 


46 „ 


1 


57 


30 ,» 


Male 


Tfi „ 




56 


30 „ 


Male 


90 „ 




50 


31 „ 


Male 


40 „ 




GO 


32 „ 


Mate 


44 „ 




€1 


33 „ 


Mnle 


72 ,. 




63 


33 „ 


Male 


78 „ 


6 ounces. 


63 


32 „ 


Molo 


56 „ 


64 


33 ,, 


Female 


32 „ 




65 


33 „ 


M^de 


24 „ 




66 


33 „ 


Male 


106 „ 





78 
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No. of 
GiperimCDt 


Age. 


Sex. 


Wdght 
of SpEeflD. 


Avenge. 


No, 67 


34 years. 


Mala 


96 drams. 


- 


08 


34 . 


Female 


30 . 




69 


35 „ 


Female 


54 „ 




70 


35 ,, 


Female 


44 ^ 




71 


35 .. 


Female 


44 , 




72 


35 .. 


Femalo 


40 


1 




73 


36 ., 


Male 


56 


1 




74 


36 „ 


Male 


68 


1 




75 


36 , 


Male 


80 


) 




76 


36 „ 


Male 


48 


t 




77 


37 „ 


Mala 


44 


} 




78 


37 „ 


iSjde 


24 


t 




79 


37 „ 


Male 


44 


t 




80 


37 ., 


Male 


44 


1 




81 


38 „ 


Male 


4.4 


t 


6 ounces. 


82 


38 „ 


Female 


22 


J 


83 


38 „ 


Male 


66 


t 




8i 


38 . 


Male 


88 


f 




85 


38 „ 


Mule 


32 


f 




8G 


38 „ 


Mflle 


40 


T 




87 


38 ,, 


Male 


56 


t 




SS 


39 „ 


Female 


44 


J 




89 


40 „ 


Female 


35 


J 




90 


40 „ 


MoJe 


38 


■ 




91 


40 „ 


Male 


26 


J 




93 


40 „ 


Female 


37 „ 




93 


40 ,, 


Female 


38 „ 




94 


40 „ 


MiJe 


32 „ 




95 


40 „ 


Male 


3* ., 




96 


40 « 


Male 


14 ,, 




97 


41 „ 


Male 


94 , 




08 


41 „ 


Female 


16 „ 




99 


41 „ 


Mole 


68 „ 




100 


42 .. 


Male 


20 „ 




101 


42 . 


Female 


38 „ 




102 


43 „ 


Male 


26 ,, 




103 


43 ,, 


Male 


34 „ 


5 ounces. 


104 


43 „ 


Female 


54 „ 




105 


44 „ 


Male 


40 „ 




loe 


45 ., 


Male 


51 „ 




107 


45 „ 


Female 


- 44 ,, 




108 


45 „ 


Female 


48 ., 
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Hd. of 
Experiment. 


Age. 


B«. 


Weight 


AFerago. 


No. 109 


4G years. 


Female 


i32 (Irams. 




no 


46 „ 


Male 


3« ,. 




111 


46 „ 


Mab 


2S „ 




112 


48 , 


Male 


36 „ 




113 


48 ,, 


FcTualo 


33 ,, 




LU 


49 , 


Male 


92 „ 




115 


49 „ 


Male 


44 . 




IIG 


50 „ 


Mtib 


15 „ 




117 


50 . 


M&Zo 


46 » 




118 


50 „ 


Male 


46 „ 




US 


fio .. 


Male 


27 „ 




120 


50 , 


Male 


38 . 




131 


50 „ 


Femiile 


30 „ 




153 


51 „ 


Feiuale 


41 .1 




123 


51 n 


Mflle 


26 „ 




134 


51 ., 


FODJOlo 


44 „ 




135 


51 ., 


M«l4! 


64 ,, 


— 


136 


52 ,, 


Mate 


^^6 „ 


5 ouncou. 


127 


53 , 


MiUe 


40 , 




128 


53 „ 


Male 


2H „ 




120 


53 , 


Femalo 


40 „ 




130 


53 „ 


Male 


«2 „ 




131 


56 ., 


Male 


60 „ 




133 


57 „ 


Fouialc 


30 ,, 




133 


58 , 


Malo 


40 ,. 




134 


58 „ 


Feuialo 


28 ,, 




135 


58 , 


Male 


73 „ 




136 


58 „ 


Female 


36 „ 




137 


59 „ 


Malt? 


fjC „ 




138 


60 „ 


Female 


2» „ 




139 


60 , 


Femalo 


37 „ 




140 


GO „ 


IVlale 


19 ,, 




141 


60 „ 


Male 


52 „ 




142 
143 


CO „ 


Male 


24 „ 




CI „ 


Male 


40 „ 




144 


61 „ 


Male 


52 „ 




145 


61 „ 


Male 


32 „ 




14G 


63 „ 


Male 


4H ,, 


4^ ounces. 


147 


64 „ 


F4>iiialo 


1:3 » 


148 


64 ., 


Male 


r^-2 „ 




US 


64 „ 


Mai.' 


34 „ 




150 

1 


6.^ . 


Male 


13 „ 





WKCQirr OP tuE BVtsass, 



Va-af 
RiporinuDl., 


Aie. 


INo. JM 


(19 jmnt 


US 


Qfi ,. 


U3 


S5 . 


104 


IM - 


i&i 


r,7 „ 


Ui> 


T3 „ 


IfiT 


74 


UX 


ra „ 


US 


so „ 


1 16U 


(K( „ 



Svx, 






Avvn^pv. 



MaIo 

Halo 
\Lilc 



32 draniH- 

24 « 

16 .. 



4J0UCC«L 



^iO; to 'Mi>; t'> IMa Id oMi^^u,a# 1 to 7l>U, 

The conclusiona at which I Hrrivc from these data 
aire— first, th:it the spleen attitiiis ita jg^xutcat size 
dunti;/ uduU life; hnU nUlii>iigli flic oigaiulot'H uttiiiii 
its largest ftixe during that jM^riod, if we consider the 
weight of the organ in pr(^portion with the entire body 
at the diffiTcnt period** of life, it w-ill be obacncd that 
tht' si'-e of (lie s[i!i'i*ii liim'jisi's vitv nipidlv in the 
embryo fmm almiit tlie GtJi month, aiul that at birtk^ 
\Xa wi^-ij^ht ill |)nn«jrtioii tc the entire lindy, is nlmi**t 
equal to what is obscn'ed in the udult; being at birtli, 
aft 1 to 35ft» wliiUr ifi ariulr, lifi* it vnrie,'* fnmi 1 to 
320, to 340, or 400. In old age, on the contrary, 
the orgim vof anUf iff^crta/^eff Sn Kfit^kU but drcr-^a^eA 
oon*iderftb!y in proportion to the entire ("'%, bearhig u 
jiraporticm to the (}ody, as 1 to 700, ifjH weij^ht being 
reduced by one half less than he average during 
early or aduU life. Notwttlj5fandir*c, however, these 
changE«, the or^an remain* jH^rsivUiit thpirtiffliout 
the latceit j^eriods of life; alrlioii^h iU)il<H:btetlIy its 
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nmnllt'r ]>n ([jurtiunal w<.'iglit iH in ^xact liarmony with 
a decnja^ in its fimctiumil iwitivity. 

Tliese fftcts then, I think, iinque^tjoimhly proTO 
that the sptccn attiuos ita krgcfit size and excrta ita 
pftnilirtr fiinctiitfi bt'twt'cii thf! pertodji of i^irih^ and 
the later pmods of mUdt Ufa; or, id other wop3b, 
during the most active penods offfniwth arid utttntum 
of the body. 

But nltliough this important cfjnchision haa hten 
derived from the anaIyi*o» of th«*uj expcrini«nt*s it 
will be noc^Asaiy to ascortain in tlie next pliu-it, 
wht^thop iho epU'Ou {."an bt* coni^idered as an organ tAe 
acHinty of which is arruiartt arul invariabie throughout 
the wfwle of that period; o? whether it is an or^ftii, 
the function of which is occasionally or pa-iodkally 
brcni;;Iit tiito action during the «]imo timo: and if the 
hittvr is really t!je ca-w.-, then to dctorminc as far n.fl 
posftii:ile ihe laws which regulate such pflriodiciiy of 
action. 

If a*fi?twrfandmt>rf tV3r<ywfaunly4»tsof the preceding 
tabic be nieidc, it will he observed that altJiough the 
aetivity of the spleen is grcJilest h^iceen ffte perw<ht 
above mentioned, yet the w^ighz of the spleen in 
ilifff.i-ent individuait of the same age^ and at dijfnmfU 
penods of Hfe^ proseuts ei^ery Khade of ^-ariety \ for 
instiinccT it is swn tliat at. \\\^ agt of 22 tliL^ ?*pkcn in 
one indindiial weighs 40 dramt*, in another of the same 
age, 72, or nearly tmcc the weight. Now can thia 
tf/fi^z/rt/i^'r ietwcWf erf to individual peciiliariiy? — I think 
LOt; for although tht-re is no doubt that each organ 
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may pre&eni in each individual of the same age cUfTcr- 
eticca in their weight, which may be ascribetl to an 
extrc^mij \\gOT of constitution in one ca^^, or toft feeble* 
iK'^sin 3inoth*-p, &fUl no or^^iin, as far a?* I mn nwape. in 
a state of heiilth pn?Bents the same extremes of »i2e 
that the spleen doe^ — extreme* of size that are to be 
ob6«rv«d ftt every i>eriwl between birth and the tenni- 
iiAtion of ftiiiUt life» or in other worclft, during the 
ffrowth and nutrition cif tlie budy, Lt?t int?, lli the 
next place, examine the law;* that govern these 
difference*, Phy^iohj^ists ftinee the [x-riinl wheik 
Stnkely a-dvocatcd his views of the diverticular 
Function of the splwn — views nion.- minutely mid 
philoftophiojdly expluinud bj' Doh^m — have atated 
theHe difleivnePh in the sixe of the Hi|*!eeii to <icciir 
periodically, and to be in inthnate connexion witli the 
diffen.rnt ptrriods of tlir digestive [n-octMS. Now it is 
obviouti that tbe^e dilt'crenccd could not bo observed 
in the human hiibjecT. hy direct. exjKMinu^'nt; I con- 
sequently hud recourse to u second tcrics of cxpori' 
Tnuntnon the spleens of nibbitw, in order to investigate 
thi* interesting point. Having previously determined 
tlie rtrwfjf/*- weight of the spleen in the rabbit to be 
nlKiut ^ /^niins, I fed thL'in and cxaniiiiod the spleen 
as to its weight at var^'ing periods of the digv>tivc 
procesa, the pe»ult;* arc ft'l down iu the following 
table. 
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^Kiik of Bxpcrimfnts to determine ike W^ght of tha 
^V Spleen in th& Rabf/it dunny the DltjeaHve Proces^^ 

^H 4 3 6 grujuL 

■ 4 6 a 

■ fl « $4 

■ 4 10 10 

■ fl 13 Ill 

■ 4 S4 7 

H 4 4« 7 

^H TitrLri^wn in f^ WisigM of the Spleen according Co lAtf fS'fn^ ^ 
^^Vfifrifj^j--^Tho tplonm of hijfhl^ f»l rvbbiU wrigli^l, H huuiv 
^HfU-r ii]^(.7fU('iJ of fi'iiil, 11> ||:mx[jpt (Aicn({f<j tit G I'ljwriuiDiiU) ; tlio 

^■iplt'L'UD ^r m1>biU HtiUTV^ weighed 3 gnUit* (avongc of 1 oxpori- 

^^ From tlL«8C experimentaT it mfty, I thiiik, be deduced 
^Khnt the weight of the Rpleeii ificreasca coTi^ulrraMi/ 
^Burhig the time vrhcn the digeetlve process i?^ neur to 
^BtA coniptdioTi, at the time when the new i[iaf.<*ri»il \h 
^Lbout to bi^, or \im become, coiiVL*i<tcd mto Mood ; tmd 
^WiJil it d€a-^ii*te.^ con/iiAieniblif in weight at varying 
^berioda after that process has b^eu finally completed. 
^H Novr if it ]ti%a bci-D admitted that the size of an 
^■&r*;an affords a just criterion of it^ activity of func- 
^Mioiit two very important fa<^t«to aasiat in the prei*ent 
^Knvestif^ation bavc been proved, vi/.. Ist, that the 
Hfimction of the organ (whatever that way be) is bting 
r carriidon fnim tht; [wrjod of birl.h, until tlie comple* 
tiou of adult life; and ^ndly, that this function ia 
periodically manifested and isbnjughl into action at a 

I time when new material m being added to the e^'stem. 
c2 
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MoivyvoT, it would apiwiir tlmt the weight of tho 
or;giiit, himI consequently its acrivity of function, 
vary corsiderably aiccopdiii^ to tliQ stiit^ of iho 
gejtcf<il jutfritfim. If, IW itisttintxr, the av^^agi; wtiglit 
(if tlio ur^iu in the rabbit is ffujkt tfram?, it hns been 
found that where nutriticm haa beeu carried by feeding 
to ^cesa^ and tosuoh excess.^ that much more \s suppUod 
than is danauded by the wustc and noumhintut of 
the bfjdy. the increase in the weight of the »|ilceii is 
cwr : side rah k", being on an average nhieUai graim^ or 
more than turke its normal sise. On the coiitrarj^, 
whpje nutrition has been 9uspL*uded {by starvtttioii) 
to excess, and to such osce*^ that none has been sup* 
pli^di i;vea r*^r the nourishment nr waste oltKe bo<ly, 
the dijmnution in the waght of ihc orpan is consider- 
able, Iwing on on uvcrofrc three ^aiW. or l€5S than 
hnlf lt8 normal size. Now thiise wvighto rL'pn.*ttent 
the two cxtrcmod of a scalctthe intermediate portions 
of winch i-x]i]bit ovr.Tj variety to which the nutrition 
of the body uiid the size of the spleen may be sub- 
jected. 

LastJy, the rmght of the »pken^ and conscqm-ntly 
its activity of function, do not present the srame dif* 
fcrcnCt'S during thi: varied stagea of tke digestive proce^»^ 
wbi'U! these ej:trei/tAi <jf wvlght In thv or^iiu aiv de- 
pendent on the general nutrition beio}* carriwl t« 
excess or to di'fidcncy, Kor in ftlan:td animtdit the 
weight of the spleen drjw not tnenage during the 
completion nf the digeMive pmct?**; whilst in highly 
fid uniTmils the weight of the organ net only irwTvywiW, 
but iiici'euiK'a coji-mtfrrabl^ in jrrtifoffion to those where 
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Mrmal nutrition is bein^ carried on. Snch appear lo 
be aomc {probcihlv) of the fcvr coni|^^x laws which 
arc in action, and which determine the nativity of thi> 
organ nndf^r certAJn circiiinstanrc^** ; lawft, ihi^ hnwltr 
outHned of which are seen, but the minuter variations, 
acting under jjcculJar and spt^^inl circumstances, whilst 
they elkil onr ndmiimtion, are tno compk-x for the 
most carciai investigation, even with all the refine* 
merits which at the present day science presenta. 

The results of the preceding invest ifri^t ions on the 
dswlopnu^nt of the or^aii^ np[M?ttr to be- th*^f!:— 

!at. That the siise, and consequently tJic activity of 
the spleen, are csJled into action from the period of 
birth to the tcnniniiticn of adult life. 

Snd, That it» sixe. Mid ci>nM''[niMil1y it* function^ are 
periodically manifi^stcd and incrcn^ed during and after 
the oonipletjon of the digestive process- 

3rd- Its size varic* considcrGbly accordinp to the 
state of nulrition of thr Kidy, K-iiig nirrrjt^ftt anm* 
iUnMy in highly fed, and diminished in atju-vcd 
annnals. 

4lh. Independent of these exlwmes of eixc, oon* 
sequent upon the nutrition of iht- ho<ly^ it inf?rpase« 
oonsidcrahly after tJie completion of the digestive 
procese, in the highly fedaniimik; whilst intheopfjo- 
atto case, no difference in its siato is observed. 



PART III- 



ON THE BTUUCTUHE OF THE Sl'iJiEN. 



'I*HK structure of the spleen in ita mature st^tc^ is 
compas<?<i of numcnAis pjirt**. ohl^i of which n-'quirea 
A separate conaideniUoiK These arc Ist. The outer 
investing tunic, and the tral>ecular framework of 
the organ, ^nd. The Ijlood-voasels aud the blood. 
Srrl. Thn [jiilp. 4lh. Tin* Mii1|]t<^)iiuii iitrpUHcW. 
6th, The lymphatic vceaeUand theljTnph; and lastly, 
the iit^rvcs €>f tht? organ. 

With pegftrd to iho general onatomy of the i?iploen, 
its* variftfionsin form, ita varied [losifinn iindt^r cerfaiu 
apcumstancee, its rebtion with other organs, its 
pt'cuiiar njlmir iiiuL cnn?nrttLrnci.% all ihi^ntj an- points 
wliich arc so ftbuiid&iitly trcftt<:^d of in most works upon 
anatomy, that 1 have thouglit it unrecefipary e\'en to 
oIIihIc to them, more especially ob I am quite un£tbl<^ 
to add any fretfh information to this part of my snbjecti 
My investigations have more esj>ecifiUy led me to con- 
sider tht: minute structure and chtmiical composition 
of the mo*t enaential element* of this gland, the reanlta 
of which will, I hope, when taken in connexion with 
the composition of the entering and emerping blood, 
and of the lymph, aep\"c to explain the function and 
u«e« of tliiA orgftii. 



ffmrcnrRE or the sn.i:Kx, 
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Tin? outer covering of (he spleen con*i*r« of two 
Iflycr^ which iu iiian aro intiniatcly hkndcd to- 
gclht-r. Tlic «x(cntal <»f tliesc U (hi; sl^foiih cover- 
ing; the ititenial one?, the {ibroim cUiAtio coat. The 
MTvttt covering of the spleen i» merely a reflect iiiii nf 
the pcrlConomn whirh cov**r- m c^xtenial surface, 
giriii^ it ir.'* Miirtothand itlumn^n|i|»t!arjmce. In nian 
it U escceedingly thin, and intimately adhc-rent to the 
fibroiw coat beneath. It covcrfi the whole external 
jfurfflL-o of the oi^ati, excepting %t thv i^oint whiTGtlie 
vessel* enter at tlie hihw; it if* here iefk'Ct*.d from it 
to tho stomach, to form the ^^stro-splenic ligament; 
it ia also rcflect<*d from the upi>cr end of the organ on 
to the diuplini^m, and in eonlinuouft with thi? peri" 
toneiim in thia situation, where it covern the under 
surface of thi« mnwclc- Thi.- ^rrucl4lre of this mem- 
brane U simiUr to that of thi^r [writunoinn in other 
MCualionA, conmstir>g of a layer of filiro-tWlnhir TiwUL', 
composed of white fihpoufi tisauo and curling clastic 
fibres, on the surfwce of winch rnny iilwuya IwMjhst-rvtd 
in tlic frc^h state, a delicate layer of triisolated epithe- 
lium- ill the fine cellular tisRiic which connect-* thi* 
with the fibrous coat benctitb, may bo fotmd, nnd more 
^spedally in aniinali*, a dirlicatt- plexu» of Cfipillary 
VeescU. In many of the- mammalia tho structure of 
thiM memhmnt^ i* preci^y Himihir to what hiit* been 
ob&erv^d in in&n, whikt in sonK* orhers as the ox, 
ollcep, and jiig, the nKMobranr \h thicker, more loosi-Iy 



flTflCCTUEK OP THE BTT.KlW, 

connected wUli the pnrta Iwneath, so that it may be 
ca»ily separated, aa a continuous mcmbroEc, from the 
fibrous coat. 



STltUCTURK OF THK FIHIlOUK COAT OF THK SPI.EEW 
nt TIIK HUMAN &LJOJSCT. 

The fibroua clastic coat i» a thin, wliitish, mode- 
rately transparent Tneinbrano, whidi compl-tvly 
invests tlit^ ext«^rior of the organ, and at the hilue ia 
reflected inwards throughout its entire substaoce, in 
the form of va^ntc-, or sheaths, on the tcmcIs and 
nervos. The outer BUriacc of thU membrane i» per- 
fectly smooth, and preflentfl a idiining api^jcavanco, Irom 
the thiu and dt*licatc? lay(.*r of t^ssidated epithelium 
-vrhich covers ita Hurioce, for thi^ mombniue (the 
scroll?*) cannot l)e disftecterl a* n s<.*|ianU(' Ittycr fnjm 
the fibrous tunic, as in many of the mammalia. 

The? mider surfuc*', when carefully diasocU-^d from 
the splenic mibstunct' with which it is in contact, pre- 
8t*ntH havQ and there a niMnl)er of small whitish 
elevated points, indiojitin^ the situation whcix; the 
trahecuhu are attached to the inner surface of tlus 
tiinic^ tlic intcrmcdiati: portions hcing pcrfctly smooth, 
and in confact wJlh ihi- [iiLrt-iichyiau, If a ]»urtJou 
of tliifi membrane be eaivfuliy torn up and examined 
with a niijjjnifying ixjw(!P of .WO diameters, it will 
be soon to be composed of a elosc and dcnac mesh of 
the fibres of white, and y^-Ihiw eht.<«ti4< liw^uer;, thi? hitU-r 
of wliich very considerably predominates- The white 
fibroui tlESSUC^ and the uthcr varu^ty also, present some 
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differences in their structure to the «imc ti^suoa 
C3UUIijtii.h1 from other ^UiinUuiiH. Thr* whili^ lihn-it 
an; ki*^ distinctly of a fibpouB structure, they are gx- 
cetHjinpIj di'Ucatt*, ami of u peLniliai' graiiiilur Jippcar* 
auco,not ppcscoting that difitiiict fihrilktcd structure 
wtiich is w» peciiliiw" a C-lifiriLrtrristic of thU tii48\m in 
other pttrta; tho fibres ar« also more closely packed 
together; (he luldition of acetic acid swdh* up ihi* 
tj&aue into a homogencoui^ luass^ and brin^i; into view 
nuincroiiH oval or oljiuTig-sh:t[nd iinclri, with thirk, 
irregular, and hijjhiy refractive outer jnar^ins, and 
enntahiing in iheir interior, in i^onie caai^, a Thw 
d&rk ^ranulod^ fiomc? of a circukr shape, and others of 
an invgular circular form. The yellow claflfic tissue, 
which forms the cliief ma^ of thie tunic, ta peculiar in 
con»]slin^r entimly of tin; finer variety of these fibres, 
the grcot majority of which are leja than ihe lO^OOOth 
part of an inch in diameter; they are disijKiat^d hi 
their peculiar curly and wavy form, and by their 
compli^x inUTlacn-meiit form a number of delicate 
flreolff, filled up by the other element. They aro very 
fthorC and narrow, and present theapiwaranceof M*]id 
fibree, the margins of which are dark and highly re- 
frnclivc; they are disposed in &hort curls, entwining 
intnnntely one with another. No trace of muscular 
tibn\*i, or of elongate fibre cells, arc found in tliis tunic 
hi nian> 

The (Sbrcfl compomng thiB tunic are arranged in 
band«, wlucb chiefly run paralli^l In the Ion;; axis of 
the organ; and at the point whtre the trabecule are 
fittached to it, ihe fibres from theae bands convotKC 
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to fomi thera; otlicr bands crosa these* at variotiB 
Envies, botli ill a transv^rap, and m an oblkjuf direc* 
tion; they art: not, however, very numerous. 



9TRUCTCBK OF THE TTtABHClTLAn TlSSUfli 

The trabecular tissue (fig. 11) consists of nume- 
rous librcd, of varj-ing j^izc, of a pearly whitcJicss, and 







of a flattened or cylindrical form, which ariflO fi'om 
the inner surface of tlic investing mL-rabrntK^ of tht^ 
organ. Ttieee dividinj^, or Iil^nding together, traverse 
the soft tissue of the &plci?n in every dii'ection. form- 
ing aderuKj net-work, wiiidi bears a close rifsemWance 



* A portioii of tht^ sf)locii of bKa nlin^p. vnuiljnl to diapUy ih(^ 
tmlK^niliu (Dotiiiml him.) 
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to that of the corpora cavernosa. These fibres do not 

arise fiokly fpom the interior of the investing mem* 

brftne, many being given off from the ftlieaths of the 

veaaelB, both arteries and v^ins; and th^^gf.^ ul^fO blund 

irith thoa^ coming troni the txtcmal tunic. Thc-y arc 

chit'fly *Jid, nn*l ihcir aizu vftms vt-ry lUjiiaHlerably; 

the largest visible to the naked eye m<?asure between 

the 100th and the ISOlh part of an mch in diamt-ter; 

the smallest, the 5(X)th \mri\ the ^ivcrujio size ia the 

250t!i to iUv 300tli imrf, of nn imrh. Their length 

also varie**, some uniting with a neighbouring one 

almodt immtKliately af^L-r its i>rigin, atbiTs [>rnn?edJDg 

i<fr acme short diatanec before their junction takes 

phu:i% Till' din'Ciioti wiiioh lhi«i' flbiTH fuliL*, nltliough 

variable^ ia cbictiy in the tran&vcrae axia of the organ. 

The fibres, after prrKccdlrig a di?tL^rminate c.oursp, 

unite together, formings by thoir junction, areola?, or 

inti'rrslicef^ in which are IcHlged the pnlji tissue, thn 

Malpighian corposculesi and the umaller capillary 

ve8»eU- At sonu" point*^ wlierL* the fibres become 

blcrdcd, a flattened, knot^Iike nodulus ih formed, 

not unlike a nervi* ganglion; whejTr such }}^ the caae, 

generally four or five fibres assist in its formution; 

mart frequently, however, the fibres unite without 

Bucb cnlargcment- 

Tlie intersticej* formed by the union of the tnibc- 
cuhe are hollow spaces, which communicate freely 
with each other, and arc not lined hy any inveating 
membrane, a* wag Hup])oi^e(l by some of the ohler ana- 
tomir^ts. Their size and &hape vary veiy con&i<lrraV»Iy. 
The larger fipoeeB, which are few in number, meo&ure 
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about A quarter of an inch in diametHer; Hie smallest, 
which are itioro numerous, about th« hundredth pnrt 
of an inch ; the average sixc is about the tenth jwut. 
The pliftpe of theso Apftcos nlso varioft v^ry conftkUT- 
ably; fw>iiie arc qnadrilalcral, othora hexagonal, ^omc 
triangular. I shall now consider the mumt« atrueturo 
of the tmbccuh**. 

The Iftrger trabeculfp (fij?. 12) are composed of the 
aaJHiC clcTDcnta as the external tunic, of vrhieh they are 

Fro. ll- 
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* A jiOTtiMi erf l]\o (if tlifl Iiir|fi>r tmlxiitiln* at ihvix point ftf 
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It inwrmal i>rcdoi^^itionsT consisting of whit*? libroiig 
and the ytUow tJaslic fibres. The white fibre* 
eomponiiig the larger trabecular consist of numerous 
exc«t;diiigly ik-ltciiti', \ni\e filinlliv, the siiiuIh-Ht uf 
which vary in aize from the iU,UOUth to tlu: 15,0U0th 
part of an iucb in diameter. Thcw fibres are diieBy 




Umn^LM] piimllul with ouo another, uad hi the lorig 
axia of the trubecuk;; a fcw^ however, are ocea&ion- 



* Tb« LwD ilnwiit^ in Uxiit figoro iIliwtrBto ih« •tnicCuN of Uia 
wUcTp a, Uid of acetic udd^ t. 
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ally obsen^ccl to cross thcec, both in a tmnavopsc 
anil niwy \n nil t>l>liqiif cUrerticui - thvy pn.-»ctit tlii'Ir 
cliaroctcrtsfic v^nvy appc&niiicc, but thoy are some- 
what, more j^nunilar m tejttiire, and less diHtiiictty 
fibrilluted, than the same tissue fmm other parts. 
IiitfrMjierMMl niTiung fli<."»c may oa"ii»ioiiully hv oh* 
e^ned a few nuclc^i, of an irregular oval or circular 
romi. The appUcation of acetic acid (figs- 1^^ Sc 14) 
8w<>tl8 up tliii4 imMii iuto a palo f^tly ^rranular 

li«nio^aw>u& mass, at tbe 
Aatne time bringing into Yi«w 
the nuclei of this tiaauc. 
Thoy aro chiefly of an irre* 
pular circular, or of an 
elongate oval form, their 
outer margins darkly lined 
and diBtiiict, the interior 
containing one or two amall 
dark granules. The yellow 
elastic tibree (fig. 15) form a 
very considerable portion of 
the substance of the larger 
trtibeci]k»; they are not taisily 
aeen until acetic acid ha» been 
added; they cou*int cf fine, 
delicate, solid, brandling 
fibre*, the average size of 
which i» about tlie lO.OOiHh port of an inch, pre- 




* OiiF<ufUipW^-r im1>coxi1»F frf*ra Oo qdM&cf the 8hecf> ftoM 
upoti by AMtio BoU, wliioh dupla/i ft Itogf^ ntvnbcT of jroUow 
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scnting their peculiarly characteristic vavy and tor- 
iuouH i.'t)ur«u; tlii^yulso nin parallel with out* another, 
and c)/i«fly in the loiij:; axi^ of the truhuuulav up' 
pareiiily forming an intrit^ate lik'nciiiig witli tlie 
white fibres- Thoip strutturc appCEiiB to be similar 
to ttiat fuuTLii in otlitr parts; tlicy are, however, 
somewhat snialler in »ize. 

ITierc are also oc^casionally to be nbservpc! a few 
nucleated fibrt'*; tlicy urv »l*ort curved fibris, haxnug 
a lYruruliali niK:W». Tlit? iihrt- it^i^lf in «:nuiular in 
t<?xlurGj the outer marpn of the nucIeuH i» well 
dcfincil. tlic interior generally eoDtaiiiing three or 
four f^rauuU-«, seldom a mide(>lii«. 

At the |>oint where the tnibecuhe blend witli one 
iinoth<;r, the bands of fibrous tissue of which they are 
severally tompoacd intcrlaa', so tbat the iibrilW of 
one band blend wltli two or diite otliei-s, by an inter- 
lacing of their filaments at their point of junction. A 
luiiiibir arrangirmeut nisn prt^viuU ui tlie point where 
tlie tmbecuim urc attached to the cxtemfd tunic or to 
tlie sh('af.h* of the vessels. (See fig. 12.) 

The sniiill&r trahectda^ conslat of delic^ite fibrillwj of 
white fibrous tissue; ulxnit. x\\v- eentre of some of these 
fibres may eomctimos bo observed elongate, oval- 
aliHjiecl mielc*!, with a dttrlc outer lojirgin \ix\i\ M)inewlmt 
grttnitlar ulterior. Sonic of these fibn-i Hie separate, 
having A circular nucleus at one extreiiiity, contuining 
two OP throe granules in their interior; the nuclei are 
for the most pait of an elongate oval f(»rm, cither 
pointed or rounded nt both exti'cmiTiea, fn>m which 
|irooeed cither oaie oi* several delicate fibriUoe, some- 
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times joiniiig with the fibrilla? from neighbouring 
niicJc^i. Tlnr U|iplirjili[iii nf itcttic wcid brings into 
view numorou» delicitlc clat^tic tibrcd^ which fonn ftn 
t'xcvt'dingly close aind dL^nae meali, and whicli are 
intiiiifltidy bUndcd with the white fibrcti- The dia- 
meter of tlieae «eldum exceeds thi: I2|O00tlL port of 
an inch. 

JJeaidcs the amallfr trabcculEc only just visible to 
the naked <*yc, tlit-rc fln? others which are microscope 
(fig. IG), and wljich can ordy h^^ ob»LT\-td by tliv aid 
of this instrument- They are con- 
nected with the walls of the (capil- 
lary Teeeels, jiifit aa the larger 
trabccula; are connected with the 
sheatliB of the larger vc^«ol#, find 
also fonn, by their interhicing like 
the larger ones, small meshes or 
spaces, in which the parencbjTna 
cells of tbe pulp arc dejiuttitcd. 
The htruclnre of those varies, that 
ill to flay, they present themselves in 
four forms. 1st. They may be com- 
posed of a structure similar to the 
lurger txabccnlf^, consisting of about 
equal parts of the wldte and yellow elastic fibres, 
home? nf tlie latter tissue only, Slid. Some arc 
composed of a small proportion of the fine yellow 




* A portiwi of 000 cy{ iho microaooyio trolwculw from tJtf» 
biminti uplwii, i.inupiwe*! uf i il-'licrtl* flul-Uiir*! fil*i-i>iw raembrrmo, 
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clastic fibres, liiit: cHipfly of elongate nucleated Apindle- 
flhaped flbro^, tin? ktt^r beiu^ nrriinptjd in n linear 
direction. TIic *bo\'e-meiitioned fibres* -wliicti 1 liave 
described as being confinoJ Fia. 17,* 

almost entirely to iho 
j^inaller micinttcopic trube- 
cubr^ Imve been regarded aA 
miui^ulAr; but tlicy diff^sr 
in tileirstnictare in many 
r^pcctfl from the mti'o-uJtxr 
jSA« etlU to ffliich they 
bear no rc-senibUna', and 
their mode ol^l(^vc!opmcnt 
affords a still preater proof that tlit-y eannol btr conw- 
dercdafl similar structures- They apt> ^[Mn{]Ir>»)i»t]>ed, 
nuoli.'sit^.'d fibres, which ;»:enerally arc aomf^whot eurved, 
or CLirlod up; their Icnj^th varies between the ilOlMh 
and rhc -MX^ih of an inch; thoir breadth Id idwut the 
50lK)ih< Their structure is hon\ogen^us, or finely 
atnsited Joniptudiiially ; th<?ip edges, more particularly 
on one side, bcin^r undulated, or aerrafcd- The nucleus, 
which isjroneridly iiiilH,"dded ucar their ct-utre, is either 
of a circutai* or oval form, its outer margin \a distinct 
and darkly lined, its interior oontuining two or thnw 
dark gmnulea* More nirely, the nucleus ia clou* 
gnt4>d. In r.he ^n^nt imijority it ]>nijeet* fnun th<» 
margin of the fibi*o, i>ut in ftcjme cases occupiee the 
centre, or its extremity, or is uce&jdoimlly ciinnerttnl 



• Thii fipii« UJufllmton tlo irtruOtilM tiui dovclornaont of thn 
niKtotBl fibre aiU> rroni iXv* hituinii »jtl«vn^ Mji^^ 4*10 dlani, 

H 
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by a narrow peduncle with iho fibre itself, Tim 
flL'velojnijent of tJiese Blpuctiirea 14 5oiii<.'wIi«t n.'mn.rk» 
ablc^ and at once serves to dcmonstrfito the tlifFerencc 
liotwivii tli<jrn nnd tW miiacular fiUn- relU. They 
liret iap]jcar in tlic form of a simple spherical-shaped 
nucWtcil coll, in which no trnce uf itiiy tihre i« to be 
obsen'eci. Now, a« is alrwitly known, ordinary 
fibrouA fttrnrfnrftft are. fnrnied by tlie elongation of 
this c&lh from either pole of the mzcloue. In thoso 
libix'*, howL'V(»r, such 11 pnxxw?* does not mvnr: the 
cell at one ]>oint becomes npp&rently absorbed, no ihat 
the circumference of the wall of the cell forma rhe 
fibre itatilf, — the coll breaking at one point, wliilat the 
nnclcufl retains its original poMlion in the cell \rall- 
Tbe fibre, when iii**t formed, retainti its pecuHar 
origiJiai form, being curled up in such a way that the 
extreme tnds of the fibre itre in oj^pusitiori witli one 
another. IJy decrees, however, each fibre assumes 
its elongate form; but even in tbe majority, a fdif^ht 
tendency to a curved formmay bcaccnon thatmargin 
ofthft fibre from wliit'li the- nucleus! pruji-rtn. 1 pihould 
regard tbesc fibres merely a* a variety of ordinary 
fibrous tissue. I do not consider that in any reaped 
they can be looked upon n& muscular, the difference 
in tlu-ir stnieluiv, lUid in I.Ik- iiuHh? cif Tbrir develop- 
ment, being both against flueh a supposition. 3rdly. 
Some, and »ip|>arently thos(^ derived from the Bheatha 
cf the umall veeeele, are comfMi^cd mtirdy of elongate 
nucleat^rd ftpindle*s!iapt-d iihnvs, rh*? fihn> Ix-ing 
arranged parallel with one another. The nucleut< which 
occupies* the centre of the fibre presenting an external 
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dark outer line, it» structure ii^ iiomogeD<^ou», cotit^in* 
iBg neither nuclei nor ^anule^. In ftome cases tlic 
fibres from one nudeus join with those from a neigh- 
huuritiK oiRT, 4th. Suin<? uf tlic tniln-ciilii^ which are 
dorivod from tlic sheaths of the Vi\^3eU arrr composted 
of iiidUtinct ^ranuliir memhranei, i::ouI.aiiurij^ swittered 
cU'CuIftr-j^htipcd nuck'i, and Iiavinj neither oloatic 
nor it|iiiulh*-xIiii|K'i1 niirrv I'litf.'ri'ig into tlit'ir compo- 
^lion. Thefli\ however, arc not frequently to he 
o)i»erved- Tht* whf^U' of tbt? ahove-inenti":)ned fonn^ 
Ws I have bcfoFL' said, arc microecopii^, and intcraect 
IIh^ ttjdu^es fiiriiu-(I \>y llii- Jiiiic:t!oii of I.Ik* )iirjri.'r tru- 
bccohe. 

In some of the- TnammfiliEL, jiihI nliioin other finimalt*, 
in Addition to tla* usuiil coiistitUL^nts of the LWtemaJ 
cAp:<^ii1e iind trnlii-ndri', v\ny hv oh.'vrvrd fithr^r f^^leinon' 
tary atnictur^R, which have hoen reganled m mua- 
cuhr (Mg- Ift). Thew connist of fihres xvliidi exirt 
ft^mtoly in gnmll hunrllc^, or moro frf.'quently are 
hlfflidwi with tlie yellow And wliih* flhiv:^ of the 
tralroeulse. They consist of exceedingly pfilo, flat- 
tened, spindic-frbapcd fibrrs, each of vhich contains a 
nuclcufi, whieh ia ustinlly rod-like. They vary in imr/thy 
the ftvora^ l>eing about the 4UUth o/an inch. They 
atvalMiutttie^OOOthofaiiiriehbrojid, The imcleuahas 
a tenpih of about xhx: ISOOrh, an<l the bn^udth about 
the IO,tH)(Hb» They pivaent a eli-iir aiid wi.'U-de- 
fined inur^n, sind their stnicturo appear'^ to bo finely 
granular, or kingitudiTmtly striated. The nucleus 
occupie«i a varying position, mosi fn:?quent1y at the 
centre of the cell, somctiun-s at one eiul. It i» clon- 
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jrat^ rod'like, ite atmcturc biding jwilc, olmoet as the 
cell ill which it is CimtihiDOil* In dom<.- cuj4<.'« the nuclei 
arc of an oviil furni, or narrow, ulongatt-d and uiulu- 
Ifiting, rarely sphericuL The relative muuber of these 
fibres ift very different; in the latya- trabecular in the 
piji, they jire Wended with the wliire utal yelluw 
clastic libre^ lii nearly equal <iuaiitity, the fibrei* being 
arranged side by side, dovetailed one within aiiuther, 
and running in th^ long aais of (hf trabeculo'^ never 
tranf*vi-i-»e. In thesinmll mieroec<»|iii: tindH?eii]y?, they 
fonn in aome cases the sole, in others the chief con- 
stitute] t, only a few curling ehiatic fibres being present 
In aonic cases they arc arrangeii together »o as to 



^ni tliQ ipleuD cifth*^ ahucfi. Mftgm&.Hl 100 diiJiictWt — tj rr Lh« 
nintf abtr* more bight v ma^iiUIi^I- 
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form bftnde of rarioua sizes, which, when acted upon 
by acHic ttd^l, «n* swn to consist of a mass of tho 
tibrcfl ohoyo tnehtxonai^ flrrangcd parallel with one 
BtioUier, fttifi ciDiitAiTunj^ ihcir ehiiratnt*rU"tic nuclei, 
being quito unmixed with either the wliitii or the 
ycjiow curling fibre. 

In the i^krnai ttmic^ they nri^ not to be found in 
tlie hiirnaii Mibji^.t, nibintT hursc, ox, giiiiieu-plg, 
hedgehog, and some othor&; biit tUty iirc found Jn tho 
pig, dc>^% and VhX. In the tnilM'cuhe, th<ty ai-e w-en in 
the ox, the dog, the cat. and the ass; in &hccp, tho 
mbltif, tha- hiH-Mi.-^ iIh^ ntf, tliv gulitt'*i-pig, and the 
hcd^og. 

Many rerj' important- conehisioiw may be deduced 
from tho Btructupo proeonted hy the external capsule 
and ti*alK^iida'. 

U had i>eeii i^eon that tho main port of their 8truc- 
tnre conHiTit.-! of ydhw rhvith'^ fibres; it U no doubt 
ovring to their presence tliat the epleen possesses a 
vtry ctjiiftldmible nmount of elasticity, iwlmirably 
calcitlfttod for the vnricd and occasionally very con- 
wdrrable rhnngi^H of volimn' th;it ir. Iiaa V>een shown 
to present under certain drt>umatAncos. This increaee 
of nzc mainly depends, a* 1 shall cUcwhcre sfiow, 
upon the increa?4ed umount of blooJ that the organ 
midiT c^rrAiii condition^ contains; and I otTtr tlii^ 
remark now, in order to explain another hi;rldy im- 
portant office that the elastic 6hres poMCM, I Wicvc 
that they not only allow the i-xtn.'me variations de* 
pendent on the increased nmount of blood, occaeionod 
either by sudden ivplction oi" the vascular system, or 
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by any m^'C^hanical liiiidnincc to tlio circulation, but 
they nlso »crvt-, by the same t:lii»tic property, to expel 
the blood fl^TQi" when the circulation is umiitemipiud, 
or when it has a^umpfi its nornml ataiKlard of re* 
pletion. 

ON TiiE costhactiuit of the sh-ebk. 

Whether the splueu can be consideped as a cou- 
tructile organ or not. is u point which has been IcSt 
(i» much nndtcidod a* the function of the organ itself- 
fo tlie structure of the external crtpsiile and tJ*ab«mlH3 
of the Bplcen in man, no trace has been discovered of 
the existence of mui>ctilitr fibre, and the recent l-xijc- 
riinonte mnde by KoUikcr, on tbr samc' or^jau, ftx«n 
thi.^ hcMJy of an exi^ciifed criininat, by nn-Aii^ of the 
^alvunic current, failed to aflbrd the least evidence erf 
itB contraction. In many other aintnaU, on the con> 
tmry, the «ci«tcncc of clonj^ttcd nuclear tibix: cells 
which are regnnlcd by Koiliker a» muscular, arc to 
be found in great abundance in tlie capsule and 
trabeculfc of the or^an; tlie follo^-ing are the rc«idts 
of the experitnenla I have made on these animaU, in 
order to examine this point. A detailed account of 
the experiments themselves I have appended below.* 



Sixfjvrintmi 1.— Tli« wirw nf a Ht-rou^; gnlvanic lmit45ry were 
«p|itiOtl in tbp tniiuTfiTBC nxia of m Inillock'n niJwin. tftrft-*ptiirtffr*-</f- 
<m A^vr nftdr tJjo i1«tb of tho immuil, Init no ^flbct wn* prftducwl : 
dwVrncl o/tUrMiu/tm wurv> huwwtrr; ijbK-iii>j lid ;iji|jjyiiig iLu uiruf 
to the wkBiJar^ ir(MC^,lkUd Xw* ntark^ vn th« U^r^e aad aataU in- 

Eipenmcni 2. — A ■iuQu' exponxaout va« pcrfovtaud ou a W- 



cowTRAcraiTir of tiie spleen. 

The application of a strong gah'anic current, j^ivtJ, 
IB some cas(*ft, aiul in some njiimalM^ fiiint traces of 
contrftction. I huve iK?rfonned thc&i> eKperimenta 

refiefttedl^- tm »fm/t, fKrcti, tloffts ^"1 ^"^^^^ '"' ^^^^ ^'^^ 
/trmer^ I never in eoy tnatonce found tlie Juast 



locfcV flf^WOt fffit Kunotv ttfloT tim dcotb of the aaitniLl, but with 
Uw moo n^pitivo r»ulca. — no didjinuKon of ita broadth, qp eorru- 
fBtivu uT il« ekLrliHX\ wjvi W In uUvri-i<J. Vlmblo vuuliwjUirjin uf 
Uro voVtuitary miuolm uid bliulJur VL-ro prgduot^i 

tnnvni irvrc ioMrtioJ xnW tin? iH'^Ctrtncr uf tlii^ njiliviii but iio 

wri&lElijtg or wmipitioL on Un> *urfu(v of llii> »rpkii wui* prcMluiJrtil. 
AirpvrunAif 4^— Tbjii eEjK-riiiir'iit wtLa ji;jIu(| tM.-]jmLi<<l ;liii1 willi ^l 

■nubr pcndt. 

uor THE sti.si:^ or nii; khrkt^ 

toi mwKilas «Jler dftttli, OJul prvi^iV^uj to itd rcmovd fWm the body. 
AQ cffMt WH producrod on U t^onpt tW moTcmdiit rommiimiintod 
to it bif (miitnictjuu irf tJiu tLui|iluii|j[Ut4 It wha l]i*^ii rtJitiotrd Q'UiLt 
tilt- Ih>i1^« hift 111:1 cvntrufitioa or oomjpition of iie aarfkcc could Iw 
diBCL-mod, dtber i>h applying Urn wii-c» t<i thi* aurfw^, or iii tbo 
interior nf th« vuou*. Tli*-. GonttHctioQ of thi^ illuxohW fibrnn 

^jpmiti^nf C. — Thp obovo cx[«nniriiit vras nrfwAtod oq a ipleen 
mnnnd frnm thn Vifuly, Jmt tii> i*1fivl* wrrc ymMiiired, Til tbfl 
KtiUctt tJui Ltr^ aud umah mtcvtUKv^ imd Ibu blatJdcr, tl^o oontrtto- 
Ikiiui vtro ttwll mArkni 

SajmrimtnS 7.— A Minihu' rjt|x-jiiiioDb wm nttj-iultd vJiL aiitiilar 
Mifcllil Tho qilcnn, xu tbih ciuw.\ voj riemoved fn^m iho bodv/i« 
Dunutvw nfttrr dtutL Tbir oontiiutioiiJi of tho bUddor «c» na 
pi>'«trfdl ON 10 crxpd tho urine &cm Jln uavilj. 

ti^ nuuutn AfU-r, >T)if Hbrnu^ ctiiitruotiiiun wvra ul.Hf^rviHl m tJiw 
asOfkhof^ on tbr Bpplicaticu of the vinv : tvdw tarnuUkn nfloT 
thn «r4wii wwi rvannvni, bnt no viidliU ^uutji wcrt iiroduci.'-d on ihfi 
flufiM <if llhu orgui. Fourtcvu iiilbnt^* ufbrrr iWtb. *tiiU f^tr 



royntACTTTJTr or the spleek. 

evlcUmco of contraction in the or^n, or any altenition 
III thft aj>i«arance of its suHaco, itlfhougli the galvanic 
current \x^a appliod for a oon^fldombk- tbne, and 
within u [>erioil a,ftcr death varying from eight to 



tihc ofiplicAtian of the wiroa t« tbo apl&oti, ccmtntotion of the xnn^ 
ciiiftT filsTM of tli*t irjtuLULo (ind Mi^iUkfi- wna very |WwcrfUL 

iunul»r I'cttult- 

»]i<l H ]H]rt']i)» of thi; ftMhj'liftfptA Wiiitf iitjini^imt4>lT ivinovcil, vtuy 

flftx^m iniuuUti jj ter tIt:iiUj tliu fip1uL*Ei wu rt^md^i^l, but not the kaid 
cffD<it on IIxIa orgfut wod finxiivicd, Kixhtecn BunutcA hfWir iloaUt, 

iniiGcicubl^ fx>Wfirfu] to exjft tki? <:unbontfi of thr ^it. 

OS Tan SPLW-KS tH^ t'ATBt AND |>lKJfc 



* 



JTd^pifl^AUnt I L — A Wl-W nnrl h'^lth}' i?ftt Vnin^ plnfn) in)d«tr 
tbv inHueacoofdjIarcfurm. «u uiiin«ltAtolj-opAJod,aiid thunpWu 
tixpoiwd. On iippJpnjC th« wuvaof thf^f^ulvMiioappuratiutocevoitJ 
imlntu in »niTORj»inTT, on iwvrmi part* *if iu siirfiiiH\ n rti^ttt ewrlinQ 
up cf tJic ftiriW of thu '/rijivit v*b* fl/wf^riW. Aftoi'wanlft, onftjf[>ly"ijE 
the wiro* in the tmniiVFnfo iixui cf tho imrniwiH-t jJiii-t <«f tTiv '»rgiLii, 
u fdiifht Altt^nttiuairultd lui-fiioc wuiproUitoctl; — it Lvnjno jmlei' iu 
cotitur, jfTiLiiiiliLri nntl ajifioorod Homdwhnt &« if iinfkrciWHl with a 

Eir^iindil l2,^Thc (iJmvc I'jcpiaiiiniiit bcin^ repeated, the Mine 
result* ir«rc olnorvtKL 

EitptrriutiTtU IS.^A healthy cut being foi ci^hb hours prvriuuK 
to ttic ftitluwiiig oz)>oritiwtit, vna ]ilnaod uudur tlii iiiiluflnoc of 
rlilniTjffn-ui ; the Vwuly wh* JinuimlirtH^ly njn^iu'd; tlie I![|J**oq witf 
fbuisd to bi3 tjLr^t, And nttiddcd with ]iro[mnciit jfrumitr |JC>int«^ 
Rflpwitixi R|ipUpRtifin of the fliUvnnii? eurromt ftuftUy prodiiwd e 
dlflUiii;! wrmkliu}^ mid cuiru.tjHtLUu uf il« jtiLrfaur, hut no <xn«£rucfum 
of tbo crpm vu ob*crvvd. 

KnjieriinniiM 14 and 1.1, — Tlui wtmn cxjHiHmnntfl wrm R«nin m- 
pCAlod OQ two mor« caIh, iut<I nn faur dojipi, th<r muuu rcviilu tu «acA 
CAtP h^ing obtLvrvnli v «Jxi«v uionUnuud, 
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fifUK'n minutos. la «ach oisc, hoiv%vcr, the moAt 
nuxrifd CQtitiaetiitnjt ^e^rif oliservfttl on f.Tie iLpplIciirLiiri 
of the wircB to the oESopha^irs the largo and small 
intefltiitps^ H.111I th(^ hliLddcr, 

In tho Utter anitnAls, (dogs ftnd cnU,) I found, on 
applying tlw wire* of the galvanic apjmraius in the 
transverae axis of the organ, a slight alteration of 
ito fliirfuci: wa.i produced — it became palor in otilonr, 
gmntiltLr^ <?oriiignt^'d and irrinklcd, altliough its 
iliijintfrer vrii!* not jieusii*!}- Iwsencd; nor amid I i;vct\ 
in any int^tanca, ob&ervc a difitinct and well-marked 
contraction xo occur. I hove never obsi^rvcd, out of 
twenty cKporimontJA that I porfunnod, that tbo blood 
WW comprcHK'd from tlic organ by tlie appiioation of 
the galvanic current, a» ha» been erroneously asjiented 
by some. 

Tliir ro^ult of tht'fio t'XpLn-iincnts would load me to 
conclude that the »pplicatiou ol' a strong galvanic 
current to the spleen, in some animali, is followed by 
an excc^xiingly alow and faint contraction, and 
wrinkling of its surface; this la, however, to bo very 
limited an extent, that it 1^^ ^ thmk, iiupoasibic to 
conceive timt it can in any way regulate, at least to 
any con»Jderal)Ie amount, the extreme variations in 
sixe the organ undergoes under certain circum- 
fltancca. 
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THE BLOOD ^'ESSELS. 



The Splenic Artery. 



The flpVnic nrtf^iy, in tlu* adult, is tlie largest of ihe 
throe branches of the coeliac axif*, and is minarkaWo 
for its in-riilinr tortuou* cour^it. The nizi; of Itft 
branclios distrUiutixl to the or^n are verj' consider- 
able» larger perhaps than arc! difitributed to anj gland 
of its proportioTiAty ^l>, excepting thu tliyroid. Xow 
i\m fact \A highly import&nt, &s when an organ 
receives more blood than is refjuired for ita nutrition, 
it may be fairly assumed, that cither the blood itaclf 
undergucs Boiiit Lhaiif^t', or else a secreting process 
tokca place. The arterj' «ri«es from the loft aide of 
tho axi)(f and patisoA hoi'ixoniaUy to the kft, aceom* 
panyiikg the splenic vein and the Erpienic plexua of 
nervL^B beliiiid th« uppor border of th<? pancreas, where 
it gives off acv^;ral branches, (jjanciLatic,) vftryiog ill 
ftiKenfiil number^ to Miipply iho middle and left stdi> 
of the pancreas; one of these, larger than the PC3t, 
wid generally constant, takes tlie direction of the 
panciTiitic dvict, running from left to ri;;hti und is 
called tlie 'paiicreatica ma^na.' The trunk of ilie 
artery, which is now reduced in size, on arriving 
ntair the spk^ii, divides into se\'erul branches. Tlitse 
are — 1st, The splenic; cither four, five, op «ix in 
nunilier, tlii-y viiry iiitiih in li'iiglh and My.e, but 
they generally retain a peculiarly wa\'y course, and 
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running bclwcen the layera of tbe gafttro-splenic 
omctitunu t^utor tht* t;pk-cii by the (iHtiiir^ m iU con- 
cave surface. The rcmairdtk^ branchc?^ arc thu vuua 
hreviafand the)^!ilTo*ejuplnica&mi»tra. Tlic- fonner, 
vrhicli vary in number fpom four to eight, arise either 
from the trunk uf tht- vessel, or its hranche^ just 
before tlit">" enter the argan, and run between the 
Iftyem of line gaHtni-ft|ili-]in'^ ligament, to t)ui left 
cxtromity of the stomach, when* they Bubdividc, 8o aa 
to supply both sijrf!ia?s of tlus crgan, raTiiifyiiig Ijk- 
tvreC'U iti^ eoiit^t and anu^toincjf^in^ with the coronuria 
veiitriciili, and. the gastro-epiplineu fiiuisti'H. arU^rkvi- 

FECCUARJTIES IN THE SPLENIC ARTERSf^ AS 
mCOAUDS AOE AND SBX. 



Th^" 8[>lonic artery in the female i^ the same aa in 
the mate. 

In tile fcetm at the lifth und also at the sixth 
ninnth uf development, ^lle spWiic arti^ry is, ]>rnpor* 
tionally to the hepatic and paAti^»*» connidei^ably 
smalUr than in the adult, ()f the throe branchea of 
the cobIUu: axi^, tliu hopatic 1$ much the lari^ot^t, the 
gastric and the dplenic being of equal i^ixe; but at 
the ninth month n simitar arrangement of the vessels 
docs not prevail, the splenic being now larger than the 
hepatic. 

SIZE OF Tire srLEKlC ABTBBY. 

Th*- diameter of the splenic artery, r-ompared with 
the other branchet^ of the ei^ltac axis, is as foltowi^: 



BTiOOD TTfiSELS OF THE SPE.EES. 

HifpA^o. ^iilriiip. Qutiic, 

Mftk At 19. Jth of%Q inoli' — Jill Lffan tiirb^-^^^Th ^if lui Inch. 

ftfipi^A. AplBflin, Owtno. 

Male at 23. ith *ff (ui ineh-^^th of nn inci — f^Uiof ml Jnoh- 
Vtiiu ftbrjut ^iil 4'V Au Liioh ill diM&oltf' 

Ocpfttifl. S]i]cttlc <lAi«rtc 

MaJo nl 40, Jtlk nf an iiuli^Jth otan iiioh^-j'^ of ilk infh. 



TIn> tfuckuca« of tho wall*i of the splenic flrtury is 
t'ljiinl ti>, or rurlu-r greater thtin tlia-t cif the* Iieiintic, 
1)Ut coTk aider ably Ichb than that of tho ccrlinc axis. 
Thev ari-% niore<iVt'r, eihicIi tliiiiiier than t.Iu^ walls of 
the iLortii above the origin of the renal iirterics; an 
4iliMt.'rv^UjiJTi itt varimiri? wll.li lliiit of Wiufrioglmfti, 
who ^fttc» that the flplenic arterj' is thicker than the 
Hoi'ta alwive the origin of tht* rpiial Hrteries.* 

SHEATU8 OF THE ABTERTES. — ( VaffVlft VoSOrum.) 

Immediately on the <!ntry of the arteries into the 
substance of the organ, they receive? shealha (vagina?) 
in n siitiiljir nmimer with the hepatic! vessels. The^e 
arc (k-rivcd from an involution of the external fibrous 
tUTtie, ami they form an investitient which eompletoly 
ciQCloaea the arteries. The aamc slieathi* also invent 
thct TiiTvi.^M ^ind v;!nia. They are se|jar]ited fi-unx the 
proper coata of the vcastla by a rather loose areolar 
tissue, HO tliat they may be t^irii from one another 



I 



"■ This orroneoTia otserrotion of Viiu^nghum, 1 And copied into 
womi urtBoloN on the fapt^en, writtiiu Ijj noitm <»f Ili«i tmnft i^ccfivn- 



BtOOD VS6SSLS OP TU£ BJ*LfiE«. 



109 



v/ith i^ttfflHerahle facility. On fhc main trunks of 
the arteries the slicaths ttrc ni; tliit^k iis the capsule 
it«Glf: and much thick<.T that] tins vosacls wliich they 
enclose; flml nlthou^h they ^^diially become thinner, 
tu* t!ir vew^-U ftulMlivide, they continue fltmnger, 
thicker, and mon? opau|uethiin thevesseU theinaelvt'Ji; 
and thiA arningcinL-nt exists not only in the primury, 
but also in the secondar}', tertiary, and quatei^nary 
mibdi^isioniv as may be ahown by careful dissection. 
At the point where the arternjs and vebis run uido liy 
aide they are enclosed in a shmth eouiiaon to both 
ves^eU. This disposition exists usually in the tnrrth 
ftnd primary^ rarely in the smaller branches ; and at the 
point when.' tliejie vl'ssoIs «<^p!irutL' fruni ouf? another, id 
order to proceed to their spcoia! deMination, they each 
take A fro!n]»ltte nh^'jith, by which tln?y are wparutfly 
surrounded. On the smaller arteries the ahtiatha still 
comj^Mt'ly surround tht- vew»el«, but nisvr a distiuet 
clian^c is to be obacr\'ed in their *tmcturc, for they do 
not appear t<) lie ofthe«^mp thickness all rounds hut are 
more dense and opaque on that side of the vessel from 
which tim tmln'inihi' aiv derivrd,]in"rtf^if,in;j i\\i- ;ippwir* 
anoc of a whttit^h line running a1on|^ each eide of the 
ves«rl^ tlie iiilermediate portions of the sheath being 
sulSciently tmnepiipcnt to allow of the injected matter 
being s«eii thn>ugli it.; thu shrFit.hs <tmiluHlly "liminish- 
iug in tbickDOt^ appear to rerminatc cither in minute 
fjtibe^^ilft^ wfbieh art* glvim off fnini tb<^ slieafh *jf \\\v. 
veeael jufit Iwfore it subdi\ndes into ite minute eapil- 
Ury brunches, or iw a finer and delicate fibtv)UH mem- 
brane which i« continucil on to tixo. oiit^r wall of tlic 



110 BLOOD VESSKT^fl OF THE apl-KEN. 

lAffj^r capillary vi?«»i(>lis ^^<i i»U> tlio finer triU>ccula» 
of the pulp. The smallrr arteries ftre hcl*l togetiicr 
in tJioir sli£?:itli!* by a little loose areolar tissue, which 
however cxjjste in much smiiUcr quantity than that 
iTitor(>OrtL*il Iwtwcrn iho fniiiki*, the |iri»iiiry bnmt^efl 
an^l their t^henth^. Fmin them arp dmvcd numcrtnis 
tmhecuUe of varying size, which, joiuing with similar 
bands derived from neighbouring shenths, or from 
the trivc»)tiii;j;ea[J6uk\ form sjUK'CJsor mciJies in wlL!i:h 
the splenic pulp i» lodged; these trabcculre nre dc- 
riv<-d imlUi-riminrtrely fn>ui all (he suhdivUKiii?*, Inil 
they arc lo&s numerous, and finer than thoac derived 
from tJie extL'mjil ciipsnk-. The sheAlhn tts wt?ll w-s 
the vc**;:ls whieh they conT4iin arc sufiplied with Wootl 
hy mean» of ftiiuiU l>rancJiea givt'ii oiF fn>m the ves^i-U 
themselves : these run and subdivide into siimlier 
twig* ill thi* kwiMr nreoliiT (i?*ftiLC, hetivt»L*ri the shi*Hths 
nnd the vessel*, supplying both thcftc structures- 

SUEATna OP THE VE1K&. 

The vcin-s of the ftplecn, like the arteries, nrc-enclosed 
in aheaihs, wliich form complete coats around th<^m, 
but pi-cscnt many ditlcrcnccs. l6t> The larger vcnoufl 
trunks ftri'ynrroni(di*d Ijy «heftth«, pRjloapation^ fi'om 
the investing capsule, which are common to these 
vewisclw mid the arterial tntnln ; these art* of the same 
thickness as the cjipsulc itscif, and are connected wth 
the vein lij' arei^lar ti*«4iJe, rkrtsrr^ however, thnii that 
connecting the larger arterinl trunks with th^ir 
ithcathttf HO that they are separated Ipjix easily fnim 
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OM another; Sndly, The investing sheaths arc much 
thicker thftu the veins theroHelves^ and rhia dUposition 
cxUta not only in the largtr subdiviaiona, bnt also in 
th<? ftmnlUT bnindn'S, In thi- priiiisi ry hnmcLos of the 
veins tlic slitiUhs ^li^htly diminish in tliicknc-As, being 
thunivr ihan lite shenUH surifmmlinj/ fh** pmrniry 
subdiviiiions of the artericSj and the walls of the veins 
»re w intiiTiHtvly udfuTfTit to tlicm, thut it is only 
with conadorahle difficulty that They can Ix; separated 
from ono another, and in the secondary .*iul)divi>«iuna 
it is iniposEible to detach tliem. These dientha give 
off frr>tu their rjuter snrfM^'e iiiiiiicmus tnibeeuW, but 
they appear to be lees numerous thjin thoiie derived 
from T.l*e shearh» of the arteriesv The Mheath^ of the 
Jimalier veins appcur to have an arrangement pre- 
cisely simihir Ut those of tiie nm^dl itrteries; lliey are 
dclieat^, and the ^idt^ from \^)iioIi the traboculto 
uriw are rhivlter llian tlie intervening pnrtiotiiSj which 
are more transparent. Consequently they present 
ftlong tlwir sides im elungnteJ whitish line^ to which 
the traheeulm are attached ; rhey terminate by dividing 
into minute trabecrulas, which join with those from the 
shDQtha of the neighbouring vcu^le, to form me^hea 
hi which the pulp and the Mai]jighian corpu^culcs are 
lodged. 

The ppwedinp: description ifl confined to the armtomy 
of the sheatbti of the vessek m man; and in moBt of 
the mammalia the same amingcment axasts. In 
oUker«, however. tt» in the jjachydomiata and nimi* 
nantiar some difterencea occur which require mention. 
In these onimalt^ the sheaths of the arUries and their 



112 



iiLoon vj:ssklw i>p the splekk. 



accompanying nervea ap|JOftr to have an arrangcmctit 
^niilar to wimt U aeon h\ mun; they itivc'st tlii; 
artcriiil trunks, urc soin^wliat tliiolcer thmi the coats 
of those vessel;*, XiwA are coniietrtol tn them Through 
the intervention of loose areolar tisauc. But with 
regard to the veins, muny diffc-rcncc?! exist. Tlifse 
vcadcU, as well ii« the artery uiid nerves, inimcdiat<'ly 
oil thi'ir CDtrnnnt! into tlie iirgjin iirf. Hnrroiiml^d Ijy a 
complete ehcftth, oa in man; but from thia point a 
different arrange mi^nt exists. In tin:* fir^t j>1acL\ thiH 
sheath eannot be tniciMl oh forming]; a c<>iriplo1c eoverinji; 
for tht" vein* bev^nil ii vt^rysliort dlsTjirice, irnlyAM far 
03 the orij^n of the primary hranchcs. Secondly, in 
the dM*pe-r parts of the organ, whcrp the veins still We 
by tho i;jdo of tlic urtcriL-s and iktvoe^, the lilicath ie 
only ohservwl on ihar side so i^oniR-ctrd; whilst on 
the remaining poition no sheath exists, or it ie ao 
delicate us not to be demonstrable. Thirdly, thoae 
fiubdivisiona of the veins that ar<? 7wt (iceomi>amud by 
art«ri<M have no aheath, \hi\r i>nly c<iat I»eing tbnne^J 
by the internal lining membrane of the vein. 

UntnTK STmiCTURE OF THE RnEATlES- 



I 



The minute structure of the aheaths is precisely 
niuiihtr to thut of the trabcculic and fibrous capsiilcf 
being, in Cact^ nothini^ niori' tinui inl*Tnnl prfih)nga- 
tions of tlic latter. Ttie Iftrger sheAtIi», enclosing the 
larger branches of the artery and vein together, are 
touf^h and ettvng, ajid of conndcrablo resistance. 
Th^ lire compo^^ed uf tlie j^uidc rleiuent-n ti^ tJie 
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tmbcculas— vix., li»t, of tckiu j\hr*mf< twne; this in 
jMVCiiH'l^ siriitlHr r<* l.IiiU fonnliig thv traU'cuIiP, be!tjg 
composed of s fiuantity of exceedinjcrly miimti* fibrillw, 
of a ^mnulur fcxtnrc or of w |K.tuillar vtiwy outline, 
the fibrF*8 tx'in;* di^poAOfl in the lon^ axis of the 
ahearli. Some of fliese tllnun aiv. niicli'iitnd, the 
nucleufi* which ^JcciipiL-e tht* cmtrt* of thu fibn., Iwinpf 
of A drcuhir fcnn, prtraciitiiip a dnrk t-xtoniiil tJge 
and ft finely (jranulnr iimtter in ll* interior. The 
application nf acetic aoid iMiiigH into vii^w a consider* 
iil>k nunitxT of miiiut*.', dark-edged, i-loiifcato, oval- 
^hu])cd uvicki, mid a mesh of ycllo;v cloAtic hhre^. 
These an^ irdnuto and in congkU'raijle Cjuantity^ Wng 
dispcKiefl in a toitnon^ and curling manner, and inti- 
mwtoly blfLdwI with the white fibrous i4ement, Nii 
iin^tript-d mu?tcnltir fibres arc pn.'aent. 

Thtj ^henthv of thi- MtJidhT jirtcrivH and vi-iii* are 
compo&ed of & tiimilar gtmcturi^ t^p the al>ove-inen- 
tionrd, and do not diffiT in any respect from ono 
unotlicr, being composed of 

Iftt. Whiter fibrona tia*nc. 

2iid. Nucleated lihrca in small number. 

Srd, Curly ehistit- fiba-s, of the finrr varii^ty- 

4th. Free ov-nl-ahaptd. darkedgod nuclei (by the 
AcUon uf ncetic acid). 
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OS TriF MINITTK nlSTRIRtTlON OF TlJE SPLErnC ARTKBT. 

Fia 19.* 




After till? main branohe* of the arterv liuvo witrrL^i t 
the splccti tWy tin- each contameil in a j^tiofttli 
which I'ncloM'jt one. cif rlLf hir^' l)nL[K:h4*M o\' a v<-iii, 
and which h common to botJi* fincl to ncrroA and 
lyinjjhatio-, lh*j two vertspls lying in ajiposition 
with one unothcn the vein being situated moat 
luitiriorly, Thi' Iriitik iil' l.lic vcbsi.'I itn'it njiiw in thi: 
tranvereo axis of the organ^ ii'oni th<- intfjmal to the 
extt-riifti jiitrtf iliniiiiisliing in §]2e during its traneitp, 
tnd talcinjr i-irher ft i^traightor more or Ice* curved 
course, and ^ivinjL^ oi\\ in xtrt \m»mg*\ anterior and 
posterior branches; the former, wliicli arc the largeatnt 



* A trviavoiW Rnr^inn oflho hiimnn hfilticn, fIiovld^ tho tnod'-^ 
of iliHtritiiltJun of thi- ttrtvrii<H. Ht\i\ die unLiiiicr m which t1i«>ir 
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supplying thi' Anterior, uikI tho Inttcr the poi^Urrior inart 
of Uieorfjnn (fij^. ID). The primdrybninchei* of these 
TCOfteld arc alf^o, in some cai^cit, ACCompanie'l by a vein 
whicli ifi oiiclosed iti thf^ eaiae ^honlh with them, hut 
the smftUcr Aul>dtvi:«ious aiv iinaccomiKinicd by tlirni 
in HKwt <'A)^^i«. Fmc\i of tlK^' pnmiin,' hraiieht'M which 
tniTcrso the anterior and [>nftti'rior suhdivisionfl of 
the spWn, gives off from its Kidet^ ulong Us entire 
course, nmncroun ^tiruitl vosacU, und near to tlic point 
of it^ Tennlniifion hrfjiki* up \i\ twn, tHlirx-**, or four 
branches of nciirly oqua! size- Snuill Rpertiiroft aro 
ffvund in the ivnll^ of the Hflery nt the p<iint fnnn 
vhich tlic bmtivhcr^ arc derived, but tho»c itrc fur Itas 
numetYKi« thnn in KhiikI im the wull of the vf*!n)t. 
On« of the moflt rcinai-kablc armo^mpnts of th* 
arterial distribution of the spleen is ihc peculiarity of 
nocA of the miun trunks of the splenic artA^vy, supply- 
ing simply rhiil n-gi(H] of fhe nr^^ii in vrlneh thiir 
branch ramifien^ no anastomoflc^ oKiittJng between it 
nnfl the majority of the other bninclies." I found 
on injoctinp; on<* of the m\un trimki^ of the artt-ry 
in the centre of the i^plei-n, that the injeefcd material 
roturne*! by one or two ftmull veestls in its immediato 
neigh boo riKKxI. but in no instimce was any rcturntxl 
by the trunks supplying either tiid of the organ, 
nlthotigh the injuction was continued tor a very ccm- 



^ Thit 1Ju*i wiM flmi (iAi?«.TlAinA4l hy AwolAQtf wlio fonml on 
tjlbg A IjihinJi uf tbi- njilecitc artary iu a <Iu|^ tJi^t mA4t ilc«th, r,]ii- 
portion of the Hpitva to whidi that l'nic<*Ii vmn ditH.ritJutvl, wu 

vho tnodiflod th« exporlminit. fituud a ^iitiiliur rv»ult. 

I 2 
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Bidcmbl* period, and mitU the whole of the parc^n- 
diyrna sH[>p!icd by that xe^ad was conipli^tvl^ 
filled. 

I littVL' il1*o olwMV<>d that tfu^ iiiji-itMl iiiHtvrial 
PGturii« s(dr'li/ by the* corrfspoiiding venous branch, or 
by tltose in its imiiK^diatr neighbourhood, never by the 
veint^ corresjjondiii;^ to oitlier extroniity of the organ- 
Thosc fx]>ci"imciit5 1 think fully coiiiimi the oba«r\'a- 
tions of A^^iolnnt ftnd Ilensinjror as n-gurds the isolated 
dinfribution of eadi of the main trunks of the splenic 
nrtery in the {)uronch)'TtiiL, imd distiuetly prove that 
the largiT vessL'U. «t It-ast, in rhe "nitt^rior of tho organ 
liavc tin Ema>itonioA(>«. 

WhtMi thf^ aniHller rfimifii^ationa of the art^riefl 
become rL'duct'd to n »iixt' varyinj^ from the 150th to 
the 250th of an inch, tlioy become connected, by 
tnejin** of their shefltJ**, with the wall* <tf tht; Mftb 
pjf^iian bodies; the artf^rica^ on arrmng; at the 
pnnt of ro[Uhrti<H( of i\u'M' IhuIu"^. subdivide gene- 
rally into two or niert^ branchfis and it li* usually at 
their jKjjnt of bifuirrttiuii tlmt (he capsuh"* ii* Niluafed; 
they then proeccd generally without any further sub- 
divlHitni on \\u: exterior Hiirrtiee or in the subslaikce of 
tho capsule itself, and, \n ftoine few cnsoft, give off an 
oreasional lateral branch, which rainifieH either on 
tho Mal))ij^hian capsiuh? or in the substance of the 
pulp. These branches, on tliejr arrival »( the \iomt 
where they proceed from the »urfaee of the eapsule . 
into the surrounding pulp, immediately subdivide int-o 
wnaller and more nnnuto brunehea, fyrinini» ii Wmtiful 
tuft or jieneil of capillaries the individual branches of 
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which are of conndcrablc? length, but of very minute 
Buw, and exint ttd bcftutifiil diisUTi* of vcftsels of it 
brush-like or tull-likt? npiJcaraiicL^ (fig- 20,) which 




nidi»kU* into ihfi Hubfttaiicc of tin? jjhI|j, when* In part 
lb«y ui]it4^ to i'<inn ft distinct aiidminutt: capillAr)- iic^t. 
Tht' rapillury iR-twurk oi'tlu- iiiU'ruirofthif nplecii, 
which nmny iinatonust.H^ have dcnknl, consistA of a 
plexus of minuu? vetMe^thi? dmmeter of whicb varies 



* Oao of Uht «mHll jiruiritA from th« huiiifta 4])Ii<vti, nhowiog Orn 
InAii or iwiimlli uf n^HtlB nriuug ffuiu it, Miid thftlr teruiiniktion In 
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from llip 3l)0i)th to tho liOOi)fh of an inch in difl- 
m^&r ; theoe c!xi»t in t)ie stilistiui^e of thu |>u1|f utid in 
tfjut piirt of it which is in contiitrt with the Midpighiiui 
ftacculi, wh<*rc th<"y form a di^Tinct va*cular plexua 
aixtunil them. Althougli the vpssi U tlu'inseU'en arc 
of extreme minutent^as^ the mosht^H Wtwuen them ure 
off riLthcr large ftizc ar cotopan.^ witti the ca|jillary 
net of other g!&nd)i^ Ixiiiji; nuiny timeft lur^^r than thv 
diameter of thf^ vc'jitielhi thcmfldvert, Thrir wails lie 
m iiiuDcKlittt^^ coiitact with tht^ pulp tisHuc, by which 
tiii-iiik^ this substance? is conHtiuitly cxpo».-d to tlie 
influeiioe of the fluid inj^redient* of Uu' blood. After 
the moHt ['e|>eated and careful exaininatioii. by meanft 
of injection »tkI micrGHco[)io examiiiatioTj I have 
urriv<:<l itt tht' couchision that tlic cru]>Lt1uricn tcnili' 
Urtte hy Iiecomitig eouttnumi^ with Oil- ^lUHlIer vt'»uu« 




oommuoicut^ witjt the wia^ {Fr*iiii Uti.^ *\ti\!vti t^t thit sljixij^f 
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tniiikft (fig, 21 ), Tlu*-j*f' Midilchl^ Un^jnu' vory InrgL- 
after tliejunirtiimofthecapiUarieft with them, flriiltlicir 
walU arc of even grpaf cr delicacy than th<? cainllai'le&* 

SoTUfi of tlif rApillnry vfN!*i-U, Ij^wcvlt, cnniiot be 
tra<:ed to ho directly continuoua witJi th<r veins,' but 
gradually hccoming rcdiit^cd in flixt-, their wait 
becomi'6 more di*IiciiUs and U fiiiully lost; the iDJoc^tcd 
mati-nal rfKn t^rajK-^ iiitn ]iir^rH|>ari.'^ in fJnr |>ii1]> 
jMireDchyiiia, the walls of which are formed merely by 
the elements of this suh&taiicc; thej' apiKar hnally to 
cominunivaf e with the veins, eume of whU-h coinuionce 
ftai intt^rtvUuIiir si^accs by wbkh thoy coiiminrjk'at* 
vriih wu'-h othev. 

On tin* capsule of the organ the capillarica ar« 
urmngcd in n luienr tiiaiuii*r in its lon^ ^ixis, and 
anOdtomo^ with t^aeh other hy mean# of small trans' 
venw lirancht**, at varied inrc-rvalu {i\^. 22.) Thoy 
consist of a dense plexti^, which i.^ contain<?d in the 
areolar tissue Iwtweoii the serous and fibrims coat*, 
and also iik i\n: substance of the latter coat itaclf. 
T)ii¥<- tL-rmiinUi' in i^rnidl vviiiit^ whteh join thoae in 
tile substance of the spleen on the fturface of the 
ot^n. 

In all the mammaiiti llie minute diatribntion of the 
tfrteri^s and tlio urraM;;;:in(_'Ht und structure of thoir 
»liLikth;4 19 precisely ?iiinilur in everj' respect to what I 
llftve dc^cribod in man. With n^jjardio their lilrueturf-, 
I have not tbund that any diffei'cnceft are obHcrved 
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betwecti them tmd tht* arteries of otIn?r part*. The 
finest cu|>illarics are composed of n tU-liciit^ liotjio- 

Fio. i3 • 




geneoua ti^ue, au or in rht* wall of which 4iK> iui- 
IkiIiUiI nvjtl Of I'ir^^uJflr-shajied nuclei. 

in ^'tjnsitiering the amitomy of the vein& of th*j 
^j)let-n, I himll first, dt-scnbo the trimk of the vcsacl 
fud th« larger bmnches. and ch^rii consider the mcth^xl 
iif mil/in of thf t^rnalU^- vein*, their ^hf^ tfteir/orm^ a-iid 
InHtly their fitmeture and sinuiHon, 



Commcncos by hve. nix, or ei^it hranrlK^sg^'n^rally 
as iiittTiy ttw then* Hr\' artcnul braiit-hes, which emerge 
frciii the sub^tmice of the r^dccn nt the hiliiA at the 
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Bamc point where the arteries ciit4>r. At their 
riiwrgciKT- thoy Viv JUjU-rwr U> tlu- hranrlwx i^ lh»^ 
svpl«iiic flrtx*rii?3*, ami iwtnewliat inferior to them. 
These veinii unite, sdoii after th^ir txit, to fonn two 
trunks, an upper and a lovrcr one, tho fonncr re- 
veivjiig th<: \ii>a hfL-viH fniiii the >4runiai.-)i, nml the 
latter the go&t ro-epipliricA ^iikijttriL; tho!*i.i snon unite 
to form >i mngle vessel, whirh i» now Mfiiiic^^l behinil 
fht! splenic nnery. It U then 'direeted from left, to 
right, ninniiig nlmig tin- upper iKjrder of tlie pnTirn.'ii* 
in company with the Kplouie urtery, iKriKtuth and 
hehinfl whivh it if* now situariiL During its courwr 
it receh'e& from helow numemur^ small hmnches, 
froni the lutncrriLA, and duodc-inim, and tlir infmor 
MKWJUterie Viiu, whilst uhovo it hii*i entering iiity it 
tl>e right g&Mnw|iipt<i'i(aikil eoninary vt-iu't; ii tli^n 
passes acrosA the front of the aorta, and ^ins the. 
under surface of the liver, where it jdinft nearly at 
right iiujirk's with tfie sujX'rior mesenteric to form the 
[lurtal vein. Tin:* vein ii* ilie Inrgest of ull the 
hranchr-ft of che vena portn^ an<l, like them, is dcsti- 
nite of valvert, jKiftsehMin^ a diametfr considerably 
greator than the apleuie arterj", the proportion heing 
as five to one or two, not only in the trunk, but aW 
in the branclu-*. Notwilh^iamliug icc) eonsiderablc 
size, the fliiekTie.-i,^ of it?* eoats i> Very innmsiderable, 
being, as eompared \\'iTb the splenic artery, fut one to 
four. 

On iJie ^rntrj'of ft fnuikof aveiii Into the »nh»tance 
of the organ, it ii^ en< loned in a tiheath eommon to it 
and the larger urterial trunks^ luid the**e uru con- 
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iioctal ^vitli Cttch Other bj' a rnther denitc ari-olur 
tissue. The walls of tht? vein are exceedinji;ly fU-lkraio, 
btTing considcrulily tliirmcr tliun the filicatJi which 
vttcl.wws thrni. "riii' ^r«r*/-^ of tht^- vt?M«:L^ iu tbtU" 
poddagc Uirougli the ."tubfttance of the orgiui, tukc u 
course very similar to the trunk** of tlie artiTiex, 
poa^jg in a more or kda transverse direction through 
t]iL' ^l»ii<1, fnmi iu hitKJV lo its uult-r siirfaee, and 
giving off t^riuiohL'ii from oilhor side in un arborcbcent 
nuLiin«r, diiniiiiHhiiig ctiii^idc'ralily m ^he during their 




The trunk (jf the vein givet* off from eucb oide in 
an arboroacent uiannc-r, niuncrous hirge braneht^, 
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wliich travot-sc the aubstiuioe of the; glatiJ, i;oine rami* 
fyiug ill itH iiiiM-rlnr, hiiiI utbem ni iU jKisitfnur }m]C 
Tlicae bniiicht^a are of considerable aizc*, attd o[}cn 
directly into the trunk of the vein itaelf. They are 
not Ul pcuorftl iiccompanic(] by an nrttrj-, but arc con- 
taitieil in a j»bt-atb* wbuh ]^ ronnmtn in th^-m only, 
the thickneAi^ of which ia much grcftter tlian tlic thiu 
vmQfi of ihe vein, and about fiaif as thick us that wliich 
liiidoM'j^ tlic trunk of the vcsjicL These bmnchcs 
tra\T't>f the sub»tJinciL' uf tlii' ^ir-ran fnnii the [HJint at 
whioh they nri«* from thv fnuik, to vithcr oxtrtmiity, 
giving olT fnini eitht-r niilt- Iwu ililFi-n^nt sets of 
branch('8. The firat of these are of large size, and 
iiftt derived frnm c'itlier side of thf vein- They 
ratnify in uii arboR'^cnt manner rhniii£rh the ^ub- 
atoDceoflhe or^run: rhi^otht^rfi are ninncmn^ Arnall 
r«88eU, which open into tht? floor of the vein by many 
ininute Ia!ioct-slui]K>d openings, (tho so-cjiUed stigmata 
Molplj^iui). ThoiH> aW rtimify in a similar manner 
through the Hiibr^tfinco n( liie pulp. 

The difitributioii of each branch of the veins i* 
limited, like the arttrriea, to the supply of u ptirticukr 
port of the or^ii< On injwtinj^ each of the*o 
lirandic^lhe mat^rinl introduced ift confined aok^ly to 
that part of the organ which the vein f^upplies ; in no 
Lftjkc docft the it\icctcd niatti.T make its way to uny 
other [Wirt itfthe or^iuu The iujectiou^ al»o^ in nu 
€A»e retnrn? by a distant vcnoii!^ branch, and but rarely 
byitfi acoompiinyiiis artt^ry. When the injection does 
return by the ai'tcry. it* atni>unt is vcrj' Umitctl in 
fliiHittity. These rev^ults show that the di»cnbutJon 
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of each venous hraiich, i* like ihot of «ftch artt-rwil 
hrant-'li — limiu-d to tliat part of the oi^n which that 
bmnfh supplies, in no caw pcttiming by any neigh- 
txiiirinfi lii'ftneli. 

I tthiill now con«idLT tlic iiiinuU* mmtomy of theac 
smaller vein a. 

The vmriJ^ of the spleen arc much larger, and far 
nion.' niiniirmiH Hmii Uk' jirUrics; wi nmch »u. thul 
when both *>t-« of v<-i*i*(.-U have bvcn injocttnl, tht: 
orgAR apjH^irjilo hi' chiefly iimih' up »f vi>Iiis, 

Theac ressele arise in three dilferent ways, — Hu 
H» continuatTvn« *t( \hi^ ca[>illi4ri('« i.if fh*.' tirU-rifs :< — 
Sndly. By inttJKclliiIar ^pace^ throui^h which the 
vi'iiih i-onininiiicare wif.h each atlier; and Snlly, By 
distinct ccccal pouchc*e. 

Istn Tht- d*.4icjiti- Cflpillary vttJtt'U of the Bpktin at 
%oun* distance from the j>oint when? the veins join 
thpm, are of an ci|ualite diameter; hut almost iiniiif- 
diaktely aifter their junction with tt vein, it ttudd^dif 
i'ei\im*'M wiih'r twt/ iitvrf ,'i/niriiri/>\ ?«> ax fii pr*-*i.ntt u 
ua r 1^0 w, elf innate, tinniel-r4ha|>ed form, the narmwend 
heing corint^cted with tlic capillarica, the hroadcr end 
with a branch of thy vein. Morv rtirt'ly, ono or two 
capillaric!< ttmmnate hyemptyjug tliem^lvoa into llic 
Hides of SI wide and rounded end of ii umaU vein; 
-whilst other* aUu tcrmtnutc iu brtuichca of vcins^ 
-which retain for a rime the ^am# cUjimeli.T (Sue 
fig. :31), Of these three methi>d9 of the termination 
of the capillaries und the origin of the votnv, the first 
h by far the most t-oinmoii, 

ALthoLtgli, however, «ueh \» tlit; luaLmlcunne^onof 
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the Bimiller rcin?» with mine (if the iiftjnllnpj' vessels, 
ntlii^r <^a|iillary vt^sfiels exiftl, ivnil l.lntse \\v^ Sdniewliftr. 
aumt^ron^, wluch cnnnot be d«morifclrated as having 
any cutincxion fiirerthf with tlic pririiary vtTioii?^ 
branches: these vesdiMn, ^vhieh I'onn |>art oi'UK' cnpil' 
lary uctvrork of the gland, and the wiUls of ivhich are 
but forme*! of 4:'pithi.-liinn^ become \o%i in the «ubMtanc<j 
of the pulp, the delicate walls of which ihey were 
eoinposed Uacomin^ lost to view; hty that the blood 
mtlst traverse spaas between the ekiiieiits of tlie pulp 
tififiiK^ of xhv. i>r^[i, Tiefore. eiirering tlie ctiualler 
bniQchca of the vdna. 




* Arnmsnoeiit of Uiu miui cm t*ic mirfiw* <if tbi.' ^^Imh in Ui^ 
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on^nnAtc 



M ' interceUuIftr 
spaces,' bj^ which they comnmnlcftte with eHch other. 
It has been stfttec] hy MUller and Kraiisc, that tJio 
v<'in» nf thi' s]>k»cii fonn nufnerotiJi oTumtoittoMfji with 
(■B<:h other; t\m 1 have- wctiT been ahlc to Honion- 
Rtrate, aftor thr most r(."i»c'fttt'd ami oiiroful injetrtion 
ftml microf4Copi<^ ttxamifiation- (Fig, 24). Occa^i- 




ortallt/^ cm the aurfarp of the »^|>leen, the large hmiiclu** 
of the voins anastomofic with each otJjcr, but tfaB ia 
hy uo mcbiiFs II frcniit^nt <K;currenrr. Morr fn-ijin-ntly 
they have the follomng arrongaucnt, (fig. 25.) \Micii 

* Amji^tnotit <rf' tha vmna in th« intotiot* of tlie Bplccn iti 



SLOOD VRSSGtA OF THE !4?T,RSir. 



197 



the vein* hovc" become reiltict^d in *ixi; fnm\ the 5rK)tli 
to ih** IrtOOMi iif jiTi irioh in rliameter, thry [lasfi fijr n 
flhorl and varjHng dUtaiico hi tht- eubetanco of the 
]>i]1p> wlim thtii' wnlU, vliioli nn* trxctTKlingly thin 
and Jt'lioflU', iiml ar<* fonni^d nuTt^ly l-y ihc junction 
of the rj>itht-lial alU, hectnuf ijmdnaUji lost to rnVw, 
and tlie ]riJL-<?ti.-d niaterijil lilliuj^ thit vc^eli«, iiithdr 
tcnnLnntvs abniptht at ihitt point, or is tJrtrai.iamfed m 
a^ndtf divided Jttate araon^ the elements of the pulp 
tisfiiio of the organ- These vessels tc*rrainfttv5 then in 
the "libfttanc*.- of ih*.* pulp ir> iiurU il inuniKT, thut tht? 
whole of Uie conf^tituent^ of ihc blood traversing them 
must pass thrtmp:h spaces hetween the L'lemeuts of 
this tis3ue, no dimct communication by mcitns of 
tuhc« with meinbrunoiii pnri<.'tet(, i.*xi*tin;^ hlween fhv 
smaller branchoii of the veins. Thesr intci'spaccs 
are aualo^iB to tlie ijiterccUuIiir passa^s mxn in 
the lower tribe o( plants^ by which the nutritious 
jiiic4-:4 are ciuivryci! in iliffi'n'nl purfj* of f.lit*ir *tnKr- 
tare* Tliey b{*ar, however* a still greaft^i" analoj>5' 
vrith the tanii? pa»#j»gi-H in the lowtr invi^rt.ebrat.a, by 
mcAEi» of whicli tlitir rrn-v^A* c-u''*\d^Hon is mainly 
carried cmx. Tins p^riiliar and very interesting ori^ii 
of th© veitia in the manner above mentioned , b by fiir 
raonr fn-fpirnl. tbn.n Litlirr tbt*ir direci connexion witJi 
tl» capillary vesse^ or thtir* *tili mort' rare ori;;ui 
bj- hliiut ca^al exiremitief*. Its physiulo^iral rela- 
tiOM ftro, howevcTi still mono important than the mere 
anatomical fact^ as a re^idy cxplfination is now afforded 
q{ xh^ etnxsiant occtirrmce of the diffusion of blood, and 
of itA diMntegration in the pulp tie»ue of the or^ran. 
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3rdly. The Tcins ori^natc by distinct cceoil 
pouctic*,' (fifT- 26). The origin of the veitid hy 
ca?c-al i>oiicliin;»'?* is in>t. frequently to Ix- ol>fiervGd. 
and their form anO armii^^eiiioiii Momcw-lmt Uiffcr, 



¥sa. 36.» 




They can8ifit of elongate vcdscls of oquubtc dm- 
inWoT, bill wliirli v-'iiy oinwIili'i«l>Ij \u b-iijrth, 
placed on the aides of the smaller hranchea of the 
veiTiH, urid U-nniTrnting by o distinct and well- 
marke-d rounded extreniitv. Thoir structun* dot*tt 
not qmU". Rorpe»|K>nd wirh rlint of tht- smaller 
biandiefl of other veinB; for, besides their epithelial 
wall, the tiil>e ia nlso formed of a finely delicate 



^ DJlfttetioDB nnd buSginga uf ths bmnchoi cif the uplrnic Yfliu 

havo bMD b«fere notiwd by KLurai; PoRiJtxKN, Utrtl, »ad m^rv 
* The <>nt;in of tbi> vv^inn by <nBfv4l pouoluv !■ ihown in tTiAw- 
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caiW^mal horaogeneou?* niembrane, which oxtneiida to 
the Gxtremo «ud of t}ie tiibe* TheBe vessels are 
of rather J^rgc sUc-, having a cliam{;t(^r about the 
SJjOtliofan inch, and are p^em^nilly situated on the 
side of a vein jwit be/ore the smallest branches arc 
givpu off, Stift more mrfhf^ thi'«(.' taH.'ul pouchings 
have a lla»k-likc fonn, ht-ing narrow at their jioidI of 
ccmiiexion witl] the cunal of tho vein, and then he- 
coming dilated into tt broad rcci'ptaclc. ha\nng a 
rouiidvd i'Xtn*inity. Oa'tiKhnaUy. tin* hrnffr Intiwhes 
of the veins exhibit a peculiar form ; they somctimca 
terminate by a rouridvd I'lid, from the sidt-s or l-x- 
trcmc point of which on^ or m&re branches arc given 
off, thf ilinmcU-fK of wlurb ai*e very Jimrfi frxj^ in wiwr 
than the broad rounded und of the trunk of the vcasel 
itself. The exi*t.t.*ncr of llieae pcruliar vessels is 
interesting, not only a* an anatomteal fuct, but from 
their n-Ialioii in explanation of the phyAiohiyy of the 
organ as regards its ust* as a diverticulum of the blood. 
The siz^ of tlw t-firut \^ rfrif con.'ii'.Urahh:, n.iid this is 
not only the ca*e with the larger tninkn, but also with 
tht flmallest branches, especially when comparL?d with 
the Emallest ramificatioug of the artery- The (bllowiug 
iDcaAarcinentd repi-eaent the mean average diameter 
talcen of a vein, from its conuneneement to it-* joining 
a noi^hbouring trunit, and will best illustrate the nipi<i 
increase in the ftizi; of these vcsftels. The two small 
vein* formiug the branch had eacli a diameter of the 
1250th of an inch. At their junction, the vein had 
Buddenly inert^ased in size to tlie 5<Krth of an inch, a 
little fartlier,the t^mie bnuieh having received iioacces- 

K 
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Bories measured tho 250th of an iHch, the vessel, from 
itfl peculiar form, mcrt'iisitig in diamc1<^r during itv pas- 
sof^e; wliiUt tlu^ junction of two such voagt^U To form 
a largt^r branch had a diameter of the IHOtH of an 
incli. Such cxMniple^ of cxtnmie and n^pidly in- 
crciiaing size in the smaller vcifld of an or<^n, na far 
aa 1 am aware, ore not to be found in any other |jart 
of the animal body, and they form a mo&t striking 
contrast to tin? ni-ti^ric^, whi(*h art', hk njm[Mn_'d to 
tUc^ YCsacU, very iiicon^idcruhlo. This large size of 
the veins, even at their extreme raiiiiBcationa, tak^i 
in coimcxion with the cxtrcmo variations in the 
limuuTit of blocnl nmtfiiiitMl In thpTn, und )«u[i{KM-fif] ne 
thoy arc by a lii^hlyehistic and digtcni^ile framework, 
exhihita all tht? evidences uf design, if we coEiKidL-r the 
organ as capable of acting at certain iicriodii as a 
rcSLTVoir for blood* 

The Htmcture of those smaSer veiiis is wioeodin^y 
dplicah', consisting meivly of the fippmxi mated epi- 
thelial cells, which are of a fusifonn or ^pindlc 
ahapc, containing in their C!?ntni ii Minili oval nucJeuB- 
Tho8c delicate vesst-ls, when not distended by injec- 
tion or by blood, have their sides so closely ajjproxi' 
mated as to foi-m a tubo ont^ fairih the size that it 
artaina when in a distt^ndt-d slate, their »idea )>eiiig 
iiLTt> and there protected by dL^licatc- fibrous mem- 
branes, which fonii i\n^ fijicr trabcculro of the puljK 

] come in>w, laintly, to oonvider the sttuatitm of 
these smaller veins^ Tlicae vessels have two inoat 
important relations with the constituent [m,rt< *if llie 
spleen, one set being confined to the structure of the 
pidp ihtaiif^ the otiier set txi the Maiphjhian bfuhes. 
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The Tvlittion of the amaller vcrna to the pulp h&a 
ftln-iuly Ix-i'ii bricHy lulvortecl to, ThL*y commence 
by receding blootl from thu CdpiUoriL-s, or from the 
intercelluUr si>ate:*T arnl joiiiiiig with brmicJie^ of 
somc^rhat fttmilar size at acute or nght nngkH form 
trunk?* of larger slzt\ which rtV4.'ive both larger and 
amall broiirhcs in a »hmlar mauricr* These small 
veins are comjfletHy surroumled by the rh-nteuts of 
the pulp tbsue of tho organ, iind ai'c only separated 
fn>Mi tbcm l>y tlir thin finil lU'lkatc rpitbi.Oial witll of 
whidi they are coniititutcd. Thd amaHer mw^ Iiave 
an equally impcriant relation with tlic MalffUfltifm 
boilits^ a relation wliich, as fjir ns I am a^viire, \% not 
noticed l>y any nt»»rr%-en arul one whkh a^Mistft in 
explaining the functions of these parta of this 
remarkable organ. Kach Malpighlan body is com- 
[jlulely enclosed by itn iLiiinrfeet cap&iilo fonued of 
the Mttall primary veins. "J Ikho vessel», wbich are 
of lai^e sixe, commence on the surface of each body 
throughout the whole of its circumicrence, and, 
radiating from thi.' centrsLl pjirt, j^Jin with *imlhtr 
brandies either on tlic siirfaci^ or t^ward)^ tlic cir- 
cumference; lastly, these larger vcin« irinpty tlieiii- 
Bclvea into the neighbouring oik* of the pulp. If we 
lak<> inin coiisidcrution tin* intert'stiug fact of th« 
variation in the *^ijto of these bodies under certain 
conditi'DTis, — their enonnout* increase after djgi;4tic>U| 
their c:rtrcmc diminution during Marvation, — tho 
relati'iii <jf the .snmllfr vein* to them would appear to 
act aa the channel by which the secretion formed in 
Iheae glands is carried into llic circutalion. 

K 2 
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The ilIwjvc dt'ttcription uppIiL's Minjily fii tlie veinft 
in tho hnmftn »ut>j«ct, And in mo^t of the mammalia 
the same dtspoHilion i-\isls; ImT. in othrrrs, us in the 
rumjnuntiii, and in the pachydcrmttta, com;; difTcrciicea 
are observi'd in their »Lructur« and arrangement 
desemng of notice. 

In the runiinantm and pachydcnnata, the splenic 
win, on It« laitorin^j tho organ, ia of v<*ry coiisiderahle 
magTiitude, uad pi-c»entA the apjK-arancc of a large 
excavation or tJUius. ruiming thnju^houl its sub- 
stance^ the walls of which arc of sueli txti-cmc tenuity 
that the rt'd colour of the pulp, and the outline of 
the Malpighian hodics, arc seen through it. This 
v«?iii stjun dividt'S mul sidxlividi-s iritn ImLtiflir-j* of 
gotncwhat f*mallcp, though ntill of vcrj' consklepable 
wze, on the walls of which large, and also many minute 
ori6ce8 (ati^tiatu Miilpighii) arc to be observed. 
SoiTii* i)f tlii'si- viHii,"* iii^ of such cxtrfnie sixe, and at 
tho same time present such thin walls, that at firat 
sight one* might U- led to suppose them a* simple 
excavations in the subfttpnee of the organ, op a« 
'veuou!* ftumwts;* such, however, is not the case, for 
one may trace, by careful t.-xaniL]mtion^ a fimootb 
shining surface aa fonniii^ tht?ir boundary, and fl 
covering of fusiform ejiiihelial cetU. Moreovei', after 
a successful injection the outlines of the vessels are 
marked out, from tlu- limit to which tht' injection 
extends, ftnd whieh doc* not eneroat-h ujion the 
wiirroundinp parts; the smaller veins also give off 
trom their sides large and smaller branches, and 
fiiiaUy turminute in the pulp tissm^ of the oi^n in an 
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arborcdccnc manner, sprcadiDg out into still smaller 
antl man- luiniitf bniiiclR'S, wliitjh do iiol, Iiuwcvlt, 
trescnt a fl<?s:Jfi>nn intcrlitcwncnt. The existence of 
venous siniiseH or cells I have never observed either 
in man or in the mamitiulia. The i^tmcturo of th<? 
vrxn^ iilsij mcjuini surtu- iiolicv, w» tht-y niaU^riiiUy 
diifcr from iho same vcs^Ih Ln the human subject. 
In the larger venous txiinka, (fig, 27,) their wuUa 

f 10. £?• 




consi»t of a thick membrane formed by the interlacing 
of numerous fine tralieimla^ which exist in the fonn 
of immtomosinp^ fibres, op of fibrous membninca, the 
int4^n([iiicc-» Ix-tw^m wbich (fig. 28) are dther tra- 
versed by finer fibres, or a homogeneous membrane, or 



f Apottos^ ^ ^ trimk of th^ Aplrroic vein in thfl i&oep nt lt« 
fiiM homciffcspou* membrane 
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they oxiet iifi the ftpcrtupce of varyiiipf-aixtd vomnis 
c»uiil«. Tliew.' til>rea are enmposcd partly of tlio 
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white 6bren, but diicfly of the yellow olastic kintl, 
which lattcT exist in Rally enonnou» quantity, A 
layer of liKtj^hiitinul muscular fihn:^ wilh thi'ir i.»vilI 
cloijgftt^ nuclei, may also be observed us compotung 
p^n nf l,liL*ir Willi. 

In th<: secondary subdivkions of the veins, (fig. 29,) 
till! uilcrtiu^ing Iralxiculoa are less uumejY>ui4 an<i more 
delicate than those found in th« larger veins; the 
interspaces formed by their junction arc consequently 
lar^r, and these an? a;rain crossed hy liner single 
hbrillo^, or by a fine homogcneoua membrane. The 
structuro of these llbrcs is precisely shuilar to those 



* A tiiiuhll portion ttf tliv wilU of oxo^ of thf.* primUT 
tmiLtrn, mor^* hrglily miifpiifird to diov tbo structure of Uid inCtn* 
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cocnposiFig tJio Wj^er veiofl, A fuw oiUBCUlar fibre 
c*^B fcro also to be obsencd. 
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The tertiarii etxbdivisi&m, (fig. 30,) which compose 
tlic ftin»Ue-9t vi'**<?l» nqmhic of hving M'|HLnitc<l by the 
K&lfK-l. con^acofan exceedingly cleli(>ato homogeneous 
ineiiibnme, sparingly crossed nt irn*gnl>ir Jntc!rval3 
by H few d*jlicato fibres, but coutabing no muscular 
6bre cells on their ^all. 

The finer microscopic veina oonsiat simply of a 
homc^cncoua mcmbrunc Imcd by epithelium, junl 
thcM, agnin, are Micceedod by interflp(LCO« in tJie pulp 
tiiwu<*, iiut^d fliinply by delicate, eJoii^itc, Rpindle^ 
shujicd e[«tbelial eoUs, the oidy structures which 
serve to scpanitc the blood directly frcin the pulp. 



* A portJon of tli*? wnll uf om? T>f ilio HTCox^rj subdiruiorui of 
!]»• rnu AiiUid npan liy ncciljc ftoiil to liliow Uie lni;ge number of 
■faitio Cbrvit o<riiL|jUKiij|f l^ic ili^iciitc LntltcculR whioh line the tuiiL 
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I Ix'licvc thiit ilk wjTnc caws even epulK'Uum doL's not 
exiiit on the i^'ails of aomc spaced travereed by tfae 
blood- 




ON THE BLOOD OF THE SPLEEN, 

Tin* vmlrv nhwiice of any excpetorj' duct to *«rve 
in cftiryiit^ofi", afl in most glands, the matters cliaugt-d, 
or formed in the spleen, liiiw, ul nil times, led most 
physiologists to believe that the emerging blood, or 
lymplifttic vessels, sensed the purpose of those tubC8; 
And that, consequently, an acctirato comparison of tJie 
(-ornpriHitictn of the blootl rfhirmruj tnnn lIk' or*;iiii, as 
compared with that which mUrs the gland, a** well 110 
an accurate analyi^is of tlic lymph, ^^lould lead to a solu- 



• A pOTtion of the wan of oii**i»f ilm l<inihrj'**ulKli\-iiirr)Ti«of the 
Tcdn, ■howLDtf the rxtivmo doliooicy of the Qbrva, And bomofooocRw 
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liun fif th^.fwiriion of this complkated organ. And if 
the extrume vsiriations iu tho tAza of the or^aii^ tho 
largo tt2C of ltd bloodveasols*. and their ever-varying 
Btate of fiilneaa, be considerDd, such a belief was not 
founded on conjecture alone. A?* fnr ii^ I am at 
{>rem*nt awnreT B(]H:liird' was i!ie firnl to investigate tliU 
important point. His observations I have referred to 
ppt'virjusly. Mori' bitvly Dr. Finikin* (tlji- riJsultR of 
wh09C exarDinationn I have aKio mentioned) arrived at 
eoncliisiotifi i-j^actl^ nppcwitc tt) tliose of Btclard- He 
tiiniM'lf ftdmiti^ that Miix aimly^es un- untiroly unac- 
cuuntaLle: they linvc? hardly givi*ii foiindaliLm U> any 
certiun facts/ 

The resultft of the investigations thnt I am now 
about to mention, form by fai- the mo^t iinfftortant 
part of my subject, and ihey w\\\, I flihik, unques- 
tionably pr^ve^ in eonrtoxion wtth the minnte anatomy 
and cht;mical comiK^siticm oi' the spleen, tJic function 
wbich tbis orgnn performs. The investigationg on 
the blood of the spleen are the resultf* of microscopic 
examination and 4hHnii'al nnalysls; in order lo det<?r- 
mine the former, several hundr^'d eKnininations have 
Ix^i'Ji iiiiuU* OD the bhtod of varlntiK aniiniilSf whilst the 
latter have b(?<n derived from a hundred and eleven 
analysen of the b!oo<l ol)taiiiecI front eighty heiiltby 
bonws. The method in which the iiivestigationa have 
been eonducietl, vitLi thtt Inllnwiiig. In order to deter- 
mine the peeu/iaritttfs of the splenic vonoua blood, a 
€om[>ftrisoTi was Srst instituted between it and thes 
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blood mti*nng the organ, and certain diffcn^nces b'^ng 
observed to cxUt in all cases, it was now compai^ed 
with th<* i>kKKl from tijo gvnyral vvnuui^ s>iit*?m (the 
jugular vein), an it wa:* contrivrd tliTit altJu^ugh it 
mi^ht diffLT from tht? arterial blood entering the 
organ, atill it might rwt diifcr from other venotis blood; 
certain differencofl were^ however, observed between 
t/test; and, lastly, it was compareil with blood ob- 
tainifd from tli*.- porta! reiunf^ systt-m {niestnteric 
Tt.'iu), wht-n the eamc marked difftrcucc* were ob- 
served liRre also. The resultH of these experunent^ 
could but leiwl to one concluaion^ %T2-, that the di^cr- 
tntTt i)ljp*ri"vt'd in iht first uixtanvf lu^twi-i'n i\i\*rtitemt^ 
and emerging blood, could only b(? a*icnbed to the 
fipleen, as far as the clmiiges produced in the blood 
ore concerned* Having iirrivod at tliese conclusions, 
it was determined in the nost place to ascertain, first, 
aretherfs/^r^ctf^ above mentioned in the aplenicvenous 
blood, to be found at aU periods of life? second, arc 
they (bund to vary during the period of the digestive 
procffsn^ and thirdly, do tJiese difference* become 
altered or modified, according to the state of nutrition 
of the animal, or under any other conditions? 

If the concluBiona at wliieh I arrivLMl from tlie 
development of the spleen ai-e correct, deducing the 
function 4>f the oi^an tu In? at its utaj:iitmm when it 
attains its largest size, the differenccB observed in the 
splenic venous bloot.!, which are ppcniinr to this 
blood, and which Indicate the function of the organ, 
should hv t't'.iJ't wiuiid during the periods of iJie 
jreateai actimty of the organ, aiid which arc^ uk I have 
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shown, during the wholo poriotl of life, from birth to 
adult a^, moiv imrticularly after the compilation of 
llie dij^tive process, but varjing iilso wcordiiig to 
the vUUc of nutrititJTi of ihu iiiLiinal. The following 
iiivt'MtijfatintiK will, I lluiik, nmjiie.^tionably prove 
not only that the diffopcnccfl obH<?rvcd in the splenic 
vejiotLH bTiii)i4 are ritnAtiinfh/ found during (he whole 
period of life, but what is intinitely of greater impor- 
tance, that the.ae diff(?rences present vertf conmnlcrfjMe 
varutHcn* at the p*_-rioH oi' injjt*srim lif/ood; and are 
abo greatly mixlibeil a^^cording to the condition of the 
animal, as regards its etato of nutrition. 

Bisfore consid^rriug cither tlie niicroscopicftl appear- 
ancea, or chemical composition of the blood, I shall 
mention the quantity that could be obtained from the 
orgAJi at diffetfnt jtetioih and itmlfF dij/trmt circvm- 
Htaneea^ its raU of coagulation^ f/pecijie ffravity^ and 
othiT gerjt'ral clinnwrters. In order to determine tlie 
am^mit of liiood tJiat could be obtained from tlio 
veins of the spleen in the horse, and to tliscnver the 
couHCS which modify its atutcs of repletion and cmpti- 
ncw, a Hcries of exiieriments wen? had recourse to; 
they are here appended in a tabular fona, and arc 
arranged under certain special heads. The conditions 
under which tlic amounts of blood appeared to vary* 
were — 

Ut. Aecording to the period of the ^cstivo 
process- 

Sud. According to the atnte of mitrition of the 
AOUDftL 

Srd- According ai the respiTatioii iu impeded, or not- 
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^^H 4th. AfU*r the introduetiuti of ilui<l». H^^H 


^^1 5th. According to tlic amount oi" I>1<kk1 iatatfrmu 


^^H or introduced into^ the vascular system. 


^^H IsLandintL Qtmnfity of Blood obtaitifd from the Vtiru 


^^^^ of the Splet'n in the Jlorse^ durintf the Ditfestivt PrQ- ^ 


^^^1 c^s3 ami during certain StaUs of A'uCrttlon. 


■ 




8ulUor^aUlU(V. 


Fervxl a/Ur 


QmiuiUtr ubtnliwL 


1 


Well fel . 


4 hour& 


3SQS gnuna 




WtJl fcd 


» .. 


HS2S ,, 


^^1 




Well M 


10 .. 


US9 „ 


^^1 




WeUM 


10 .. 


1500 „ 


^^H 




WHI M , , , , 


13 « 


l,-471 „ 


^^1 




Well fed 


1! „ 


33G& „ 


^^1 




Wfill led 


16 .. 


2641 „ 


^^1 




Wd!txl 


IB ,. 


2^*e „ 


^^1 




WpII ^h\ 


10 .. 


2413 „ 


^^1 




Ill TtMj 


Ifi ., 


«l(> » 


^^1 




lli fod 


16 .. 


371 „ 


^^1 




StAi-vcd , 


IC .. 


fiO ,, 


^^1 




Btorvrd 


16 .. 


flO „ 


^^^ 




Starved 


10 .. 


7A „ 


J 




W*U M 


S4 „ 


fiyfi ' „ 


^^M 




WcK feJ ..... . 


94 „ 


yoo .. 


^^M 




Wtll fell 


« - 


724 „ 


^M 


^^^S/'rf 


The aut/^mf. of litood ohtmnfd f/om the Sp 


ren 1 


^^1 aft^ impeded r^epiratioiu ^J 


^^H A wt^lUfi^d hc-idthy iiorso wiui ]il:u?e(l under cliluro* 


^^1 fonii,tticiii]i»Iatioii hL»tirtj^ linlf ud hour.durinj^M'hieli 


^^H tiim- rori?iidi-niliU' dllT(nijlty In I.Ik- ivspinilor}' [irmX'AH 


^^H WAB manifested, Tlie spleen was found gorged; WOO 


^^H^^ gtmn9 of blmKl ivi^re obtuiitL^d from thi- i^jjleint^ win. ^H 
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4/A- Tkt aminmt of Ilhml Mtlmmd from tJitt Splimi 
after tftA introdtictwn of ftuida^ or from euspension of 
th£ xania, 

I'-xperinieTit !. — A horse was fed, Vmt did not drink 
for 30 houi'fi, 295 prams of Wood wtrc obhiirK^l from 
the spk'CTi, The organ w*is fljniill» i^ontraotod, und 
dark coloured. The cctcuin (op wat^r-gu;) contained 
only a very small quantity of fluid. 

Exj>enmr'nt 2.— A second hor^ dranlc for 30 
hotirA preceding death qb much wat^r ad he liked, 
he driLTik a huckitfn! Mr*^*^ hours KTfi>n' dcuth; 7(i4 
grains of Wood were obtained from thi' Rploeii, which 
was lrtrg(*, congestpd, and of a light ix;d roloiir. The 
ccecuin contained a very large, quantity of water (two 
buckvtfuls), 

Thia experirat-nt appears to show that the alwirp- 
tion of water does not take place so rapidly (at least 
in hiir!M34) Bs* i% URually Wlievt-d ; mirl iiUhougli a 
threefold, increase in the amount of blood obtained 
Irom the ftpU't'H Avas found in this ex[M?rimcnt^ still 
1^88 wag found Umn I i>\poctod, nnd thai, I VJievo, 
itimply from the no n -absorption of the fluid, a^ (Jie 
next experiment (?liows. 

Experiment 3, — A horse drank two buckcttuls of 
water fij?w hourn l)efore death; 3800 ffrajji^ of blood 
obtained from the eplcnic vein. In thia experi- 
ment It hir^* n[ni>iM)(. of tlir wulf*r inti'iHliin-il vtoh 
abftcrbed, as only ihre^ parts of a bucketful of fluid 
WAS found in tin: caecum. 
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Sth. ExperitjimU to determine the amoutit of Mood 
&&ta{iK(l from tfita ^'j'ffi-n^ under the varyinf) coudiiiorxs 
of the introduction offre^k Blood into the VajfCiJar 
S^stcm^ or after lU mthdrawal from the same* 

Threv donhys boitig fed and wuterod U> tlw «aine 
amount^ and pi^eciscly at tlie same time, nine hours 
before the fallomng exix'riiuL'iits were jwrformed, 
one of tlii;!ii hdd a quart of blood tmnsfust-'d into the 
jtupdar lU'infrout ii -h-ohicI doiikt?y, Fmni iIh- sj>Ii:*(>d 
of tlie former (which was tJic poorer Bnimal), 210 
ffrains of blood W(;i*i' obtitiiied, frum thL' Intler, ffttf 
gminti 01^2/. A third donkey had about u quurt 
of bliM)d Jniri-sfiiHi-il iiifji Mm mi^*en1enr \dn; tho. 
atiiount of blood obtained from the uploen in this case 
was 312 t/rains. 

Tho results from ihc^e expexfnirato show, tlmt the 
quatitity of blood that can be obtained from tJie spteeii 
varies ^onsidt^rahly under difiVn.'iit circumHtanoes. That 
during digi^^fttion, the greati-st iimcuiit exists in the 
organ about mxtseii Iwurs after the introditclion of 
food, about the period when the digestive proceda haii 
arrived at its comptition^ artd tbc iil'W inutoriid is 
intniduced into the blw>d. The sinftUost amount^ /"rfy- 
eight kour.H after digestion^ when the new mat^'ri;*! hftsi, 
proWbly, been expended in the various proceftsea of 
nnlntioiij secrptinn, aud excretion. It is aUo to be 
observed, that the nmonnt of blood contained in the 
or^an imrlt'-'< according to the eonditum of the nnitrndy 
as regards its nutrition, although examuicd at t/i^ 
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«amf period offer feediriff^ lH.'ing small in qtutntihf in ill- 
fed anirooLn, M'hil^t in xho^-Q ikat are ettirryeA^ Utile mopc 
than afrw fftmjtA ronld fiver U* obtainrd. 

Nor ift it lifter the introduction of solid food ulone, 
tbftt the incrtafifd nnioiinl ipf IiIikkI \\\ the ^iil^'^'ji is 
found; for, aa ia secD in the prcccdmi; experhnentg, 
the introduction of fluids, mort- especially whe» 
absorption proceed* mpidly, and whcr^^ coiiawjuontly, 
the vftscniflr wyxtf*m htcomci) again Hoon fillwl* 18 
followed by a considerable increase in the amount of 
blood in the spktn; whtTcus u diminution in its 
amount i# observed, under a contrary eonditioJi. '\'\\*i 
experiments on th(? ivithdrawal of blood, or the Intro* 
dnetioti of blooti, by tnuisfiisimi, atlRT in the portal 
or general venous iy*tem. and winch uro aimply modifi- 
cations of tboftt* ex[M^riirienU whi^^re iluid riutninciil 
is introduced or withdrawn ivom. the vascular i^ystcm, 
are atteDdi>d with pri^cisi^ly ^imihir rusulti^; namely^ 
a oonsidcruhle incieitae in the amount of blood con<- 
tauiR'^l in the spleen when tbt? vastruhir siy*t<*m i« 
replete, or ovor-distcnd^d, a great dimuiution being, 
ou th« ccntmrj', found where tliijHC conditloiiH arc 
rCTcr»cd- 

The spleen^ however, appears to act a^ a reservoir for 
blood undi-T other conditions than those above men- 
tionrd^ cmidiliiHiis imt dependant, in any way, ii[joii the 
omotoif of fluid in the vascular ^ymiia^ but which arc 
rather dep*rTidantui>on the abnormal drfriilationof tlie 
blood' t7ndr.'r these cireunitituuoL't^, whc*rc5 obstruction 
to tiie circulation is a constqiK'nce of iifip^dai rtj^pi' 
ratitm^ and where, prolrably, extreme cougcstiou of 
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the large ve(weU -w^^ulfl be Attended x^ith fiaTifferotis 
results, the spleen becomes diftended with the enor- 
mous Amount of Mood that it contAins- 

It 13 not from experiment alone ihiil similar eon- 
duiiion^ may be dra^yn: the effecta of long continued 
diaeaso in certain orgtias (the heart and liver), 
attended with obstruction to the circulation of the 
blood, aiv, as is well kiio^m, in all cai*es aecompanied 
Trith conflidcrabic enkrgcracnt of the spleen, and with 
dii^tension of it* vojisclji with blood. 

Th^ blood of the ^ienic vfin Ci>a<ftilaU^ in a pK^ciaely 
similar manner to the blood either from t/w avrttt^ or 
ju^dur vdn. In sorac easels, the whole of the blond 
eo&guhited in « umfffmt rwwv, wil liout any wparntlun 
of the scrmn. In other caseft, it aeparatod into scrum 
and crasftnineiitum ; the former of wliieh wKin gela- 
tJnhsGd into a jeUy-Uke mass, which in a few hours 
iit//fii/- Ih-rmne lupjid. Tin* wuni* ]HM"i:lHirili:'?i w«*iv, 
however, also found in venous blood, obtained from 
otlier soiiree^ a,nd also in nrtcrlal blood. 

The ^ffeijic gravity of fiplonic veuous blood varied 
IxTtwern 10o0'9 and I074'2, lieing mther /<??/f tlian ihe 
ftpeci^fic graxity of the arterial bljod from the same 
animal, which was, as compared to the above uumbcns 
10&21 and 1073fi. 

With regard to thcotherj/ifH^jvi/rAararffA^ of this blood, 
viz,, its colour, taste, smell, and alkaline reactioii» no 
appreciable differences could be remarked. 
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UtCnOSCOPIC KXAMINATIOS OF THE SPLENIC VESOUS 

BLOOD. 

Many very imijortani diflVM^na's havL' been observed 
in the micnwcopiV f-TarmruUhn oithe vtnous blood of the 
spleieTT,a« compared with otW venous anil nrren til blood 
(i\ff. :12). These dilfcr<:ncc5 are — 1st, OunBiL!ei*abIe 
\'armtion iii tlio sizc^fonti^ <ind colour of the blood discs. 
Si)dly. The existence of blood diaca contained in cella. 
&rdly. The constant occurrence of piyment gramile», 
OP niasftca, or pod-shaped crj'stab, either free, or con- 
tiLUHHl in cells. 4tli]y- A vury considerable number 
of c^ow-les.9 corpusclcB. Ae far as I Imvc been ubk to 
aacertAiiit these pecidiaritiBa are not to be obsterved in 
tJte blood uf uny other or^n ; they may then, I tliiui, 
canMTitiiMilly bu' liKjked npun a^jieculifiriii the ^apluilic 



• Axt^j^ lltiixl from the tauolid vxi<wy uf tlio Lorae. Mugni- 
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venous blixjcl^ anil ua such, miiy aa^'ut iii tlirowing 
some light on the function of this organ. I shall 
now wjnsidt^r facli of tlit*se ()4?caliariti<.-s ^oiocwhat in 
detail. 

1. The red coqiuacles are ohserved to raty some- 
wftat in their ^ize^ many being obsen-od to be smaHGr 
thjui th<' cnlirmrj' «ixe; this is csp^rially seen in tJie 
fiingle blootl discs, which ore floating freely in the 
sennn in which they fire cnniaiinfil : thefotm of these 
discs is cither circular and flattened, or olso they 
]>re»'Db a distinctly indenlwl or serratod <^dgc, or, more 

Fio. 88,* 






mrely, they present an irregnlar or wrinkled shape, 
which ha« no jmrticukr form; tlwir colour \% eithe?" 
that which is usually observed, or occasionally, many 

* Bjjcnic renowi blood frum th& nploaie t^ of ili6 haraot 
■howing A lflr|^ oiinibci' of colourloni oi:irpTUi4.0o*, brllliAnl rvd par- 
Udv* of livPUiHtiu. Hft well HJ* bliMj<J <liw> conUuniii m vdlU. 
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are of a very jirtU v^d ttngt^ or even colourlpssj as if 
partially or completely deprived of x\mv ha'matin* 
Thcfic difica arrange themselves us in other kinda erf 
Moo^i tlioy^xUt t^itJKT xin;?U> u^'C? collected into num* 
mular rows, or ai^e nrraiigeii into heaps or ma^eea of 
x-arying sbte and forra. 

The effects ofre-'agn^ti on the blood di^d net in no 
respect diftei-enily xo what i* ob3er\'«<.l in other kind* 
of blood. Acetic aeid romplddy disaolves them. 

2. Oce&itiojtally imiy t)e observt^d in tlit >»pk-nic 
vcDoii:« blood, blood dii*e» mcliided in cvUs- These 
scnictui'es are precisely similar to what ia observed in 
tliG pulp, eoBiii&tmg of one or more unchanged blood 
diiK'#, ene1o7)e<) In h di»linet cell, which is bi Home 
cii!W9» funiiahvd with n nucleus. At other times, the 
in<Iad«^d hhxxl diser^ do nor piv^i^nt ihcir noriual 
uppcaranec. they are darker* more refractive, and of 
an irregulur fomi. 

3. One of tJie most romarlEAble pocidiAritios in the 
Kplfiiie venous hh»<Ml is the nlmust tvnMant i-xiateuee 
of numerous pigment granules, or musses, or rod- 
«ha[M.^ crjMaU, which citlwr exist free, or are con- 
boned incclb. The pi^nont gmmdes exist as numerous 
i*xeepilingly imniite fine gnmideft of vaiying size, but 
of no ivgiihir foi-m; they iirc gcn^nilly cltljcr of a 
dai'k f'lnck,, uT of a djii-k n'tUlsh hhivk colour, iimicted 
upon hycAUj(tic ntkulie», ftcocic ftcid, alcohol, ora-cher; 
they »re fmiiid either tbiating about free in the blood, 
or more rarely are cotitaiiied in exceeilinj^ly delieutu 
celluLtr envelopes; thty occur wthcr f^hufy^ or are 
aggregatc<l into i<maU lieiipK of var\'mg bize. Thi& 

l2 
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pigment, or colouring iiuittLT, lu commonly focisi^ts not 
as gTUTiult-*s» but ill lur^x* matf^c^^ of « blaek^ or reddish 
hl(ici\ iH' h/iitif!. rt'/l coloitr, lifhwvmg In ii [in'njii*ly 
friintlAi' iimnncr with re-agoiiCa as tlic grunulcit above- 
mi'aticuR'J. Still tnuro raruly arc scpii numeroos 
colourlcsfi \'€4^i<:le«, about t^'ioc die diiLmct<;rof tliv blood 
ilm'Hi wMilionihnn in rheir tutt^rioneitJierovif^twik, or 
moit', olongatt* rod-like IkkIigb, of a red or i/^Ikncish 
r^d i\-)h)w\ aiui aii|Mirc-iitlj- of a cryfitalline form, 
Tht'tiC latt^T ixw tlij«£olvtiil by the aeliou of ucvtac 
acid. 

The wliol"? of the above-mentioned coloared pig- 
im-nf. ami t^rvslalUnc l>odics appear to havt* an inniiiali* 
relation one with siHolhiT, luid !*i»piiruntly consist of a 
substjinrc allied riKiftt intimaUly tu thr lia-Tiuttin of the 
blood, or to what haa tieen called bj* A'ircliow ha*lUJl' 
toidin. 

In many inBiances, an aconpate examination will 
oiftblc one to muke uut, without any difficulty, the 
various transitions in the fonnation of these granules- 
The obov<!-mentioncd blood discs cncloaed in c*lla, 
piVju.'Ut ID somo c»8cs their uormtil u[>pt.'aranc«f in 
others the included diaca have become darker, more 
refractive, tlieir fonn is more iire^iiar, tliey hnvc 
become iJidcutcd and wrinkled up; whilst, finally, 
many eelU are .4een, in which the- enclosed blood 
globulca have become converted into dark red or 
black pigment granules, or more rarely, into yellowish, 
or yellowish red, rod-sha]>ed crystalline lK>die**, 

4. An e(|n»,lly remarkablr* pcrnliarity in the venous 
blood of tlie gpleen is the or^taiU t^vUtenct of a large 
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numh^ of c^tizrlrWM a>rfiiM:l^Js ('i^""^*^)' ^^ nomcrouft 
are they in some coaee, qs to form 
a very lai^ge part in the consTitu* 
tion of cho blood, as cotnparcd to 
other veiioiis or apti^rinl htoixL 
Thew corpuscles are af tiro kinds. 
lat- Either simple cirL-uliir- shaped 
niieleiT ccjunl in nixe, or rather 
lar^rthati tlip blond diacfi; theyare 
pale in colour^ and consiat of a quantity of excepdingly 
minute grnimle^ coiitmiied in ft dtlicato ecUuliir en- 
velope, some cf tht* eontaiiied piLnides pn-seuting, 
in dome eoaca, a dark refractive appcanxnee. 2nd, 
Som;? uf these C'jr|ni«'le» ure oC much Ai/yer^w, equal 
in numbiT those above-men lioncrd, and when %mackd 
upon by aeeiie acid, [jrerseiit n simihir striK'lUTV with 
tbcm. They arc globular, and vmy in size from the 
250&tb to Cb4^ 3333rd of tm inch 
in diameter ; thoM? above-mcn- 
iioned, from the* 3vl33rd to the 
6000th of an inch. These ror- 
puscU^i aUIiough pn^acnting in 
most casea no difference in tbeir 
stnictupc, arc very differently af- 
fected ityrerttm T^-agmts, On the 
application of acetic aci*! (fi^j. 34), the JtmaUer nuclei 
prc^nt a. nioi¥ dark and retractive iippeanmee, and 




* Hie o<<lf^iirlrflii <!oqvu^cl« of tbrr »plciai^ vc.iioae U<x>d| looro 
hi^f DJUf^iiiticd- 
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thecentral partictt'a becoim? more dktitict, Thi- itrrijer 
corprndes, on the contrary, arc now »<:cn to consist of 
all outer mombraiio, contftiuiik^iu iw centre n nucleus, 
with ilH,rk uiifl lii;^lily re fr active margin!*. The nucleus 
varies very consid<]raibly ui its fomi ; in «uin<? L'rt*e» it 
u circuhir, and contains a nucl\!oIu*; in others, ite 
margins are irregulflr and indented; sometimes it 
preecnt-'* traced of a lisaiimroas division, whilst lastly, 
in «omL- H bi]«irtwU\ tripartjilc, or (.'voii n i|U!ifIri[»ii["t-iiti* 
division h:if* complcrlely been offecttHl. It may now be 
aiiked, are these corpuseW peeiduiv to the cmtj'ging 
blood of tlic spleen, or do they resemble in ony 
res])er|ji tlio^ti* orofliirr v4'ii(Ul« aiitl nrl^nrt.1 Mood, nnd of 
tlie lymph ? From very repented and careful oxamins- 
tion, 1 may stiife that diey do not difl^T in any rcsjipct 
from the colourless corpuscles of other blood, except* 
ing in tln^ir fnin^h. ffirnfi^- mmtJtrr. They differ from 
the corpiiecles of the lymph in this rcflpect, that thia 
latter fluid contains many more of the simple eircukr 
nuclei, /f*ir of those larger kind in which tlic nucleus 
presents the a-ppeai-am^-eft rluit 1 hnvealK^vi-inmitioned 
beinp: found. Lastly, do they present any reaemblance 
in their structure to the cellular elements of the 
spleen pulp? Their resemhlnnce To the pftt^'nohjina 
cells is so exact, that thi^ fact, conplcd with their 
gntttt incniL^c of nuinljcr in the emertjmg bloody as well 
as tlic relation i»f Ihu commencing veins to the pulp, 
cannot but lead to the inference thai they are derived 
from this oryan Am\ng the transit of the bkxxl through 
it- It litt* verj' hitely been asserted by Dr. B«nnett 
that the fi4$iparous <Hvmon of the ftudei^ seen in the 
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COrpuscW abovc-mcntionccl, are the jirimordial atepa 
to the fomurion of th« red blood diacd in thew cor* 
pUttclc9, and tliut constiquL^ntly the sptccu, the other 
diiotI««fif as well m Ihc Ijmjfhatic gUnds, are con- 
sidered by him as * the strroton* of the Wood/ The 
obaerviitioim alxivc-mentianed, an well as the results 
of the chemical anaJjscs of the blood, will^ I think, 
negative this conclusion. 

Tlie next point *o detenninc waa, whether tho 
peculiaritiea already mentioned in tlie splenic veiiotw 
blood tPcre con^anK and ii, iindt-r certain conditions, 
ftny nruirkcd difference* nould be observed. In aU 
fosfs in which the blood has I>een examined, the above 
described differences were noticed, exc4.ptin*^ tlie oc* 
corrcncc of the blood ^lobuhs €<ntfained in €f:Us, which 
were only T4irety seen. In fhe numerous ex[>erimentH 
performed on the blood of animab fed at certain 
poriods, no difference ascertainftble ftj the viicroscope 
could be detected, aa fur fl& the variatioTi in cx)lonr of 
tlie blood diftrs, fht- number of coloui'ed granules, and 
cotourlcaa corpuaclca, were concerned. 
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OS THE CHEMICAI. EXAMINATIOS OP THE BLOOD. 



The results which I have ohtamod from one hundirtl 
and eleven separate- analyses of the blood of the splccfi 
art* of Uk* very lii^ht-sl im]Hji'liiiice, mul vill tui»Ut, I 
thinks in clearly deducing the luiictioii of thia mystc- 
rioUB uryati. Wbt^ii the present hi vest i gut i mis wen^ 
first commenced, it wus thou#rht adviauWe that the 
blood to be nnalysed Hiu>idd W\ nlttntTLet] from Ihing 
horses^ planed under the influence of chloroform; and 
such an expL'nniL^nt was had reeourst to, and nio^t 
satiafactorily ill one instance. The great cUfficulty to 
rcepiriLUon, Iiowever, eucmintered hy the ftninml gave 
rise to extreme venom ^(mgestion of the organ, and eon- 
sequt'iitly a fair sample of splenic hUiod could not he 
obtained. Tudup llieao circniiistaTice*^* the blood to 
be iiiiu!y/,ed was drawm froni (hi- ve-MM-ls (f.ht* s]ilenie, 
vein haviJig been previou^y tied) in every instance 
immMintaly nfU-r death. 

The pesulls that were obtained from these investi- 
)rai]i>ii8 uw the eiQLtrgiiig blood of tlie spleen, as com- 
pared with the arterial blcK^ entering the organ, as 
compared alaowith the blood from the general venoufi 
«yi*leni (jnp;iiliir vein) and portid system (mesenteric 
vein), have shown that this hlinxl ini^ejitH the folhiw- 
injf marked and comfant peculiarities. It contains 
U^e A(flid 77fatttT thasi arterial or other venous blood; 
it contain* far If^s blood ^lohule^; a c&imderable 
increase in the amount of albuttmt and fitrine; it 
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contains more fat; a variable lunount of iron; whilst, 
laHtty, the acruvi prcaenta in all c-iaes a dark nddish 

If the Huhjoined analya^^s sliow that ihef^o |)ecu- 
liariti^B are well marked and constant, it cannot but, 
1 tliink, be admitted, that not only ftri: they peculiar 
to the v<.'noud blood of ihc ^pk^oiif but that tlioy 
represent the eflect that tlie organ has upon the 
arterial blood during its paaaaj^ through it, or, id 
other 'BTord^thcy rcprwicnt the function of the organ, 
Tln^jk*, hijwfvvr, iirc Tiot tito only rL'J4ultn obt<uiicJ 
fipom thi^e analyses; for, in the nest place, it vrf^ 
neu^ssaiy to determine if these pecuUaritiea were 
constant during the various periods of life, and if they 
w«re in any wuy mudifiu'd at the vtirjiu^' in-rkuli* of 
the digcativc process, or liccording to the state of t!ic 
j^eiiil nutrition of the body- 

1 flholl now consider each of the peculiarities of the 
VCfioiiti bhxKl tiC thit hbjjh'coi sttiiiK'whjtt ill ih-tiul. 

I. The amount of ^of id matter in the splenic timovJ* 
blood is Um th:in in tlifr mfcriiil blcKid entering the 
organ, or in otlicr vcnouB blood. 



^^m 154 isLoon of thr spucen. ^^^^^^| 


^^^^H ^H 


^^H^ AfHili/'t^jt of Aortic, Jurpthir^ Mfufntrrie^ and S/i^fidr. 1 


^^1 Vmcua Bloody foj' a Vetcrminaticn of the SdidMattn^ \ 




and the Wat^r. In \GOG paftJ9, 


4 


^^^^B 




Aoino, 


IttttrLAL 


MAiffttnc. apt>»tc» 




MMg&li* 


ftdbiftcc 

S-UL 


WaUr. Si41iU- 


WaT^. OnliJi 


Wktor SoJUa- WaU*. A^dlJi, 


I 


S 




roo7 so&'fl 


-.,-, ,. .. '812-20 187«> 




s 


a 




77a U 3SI>'<I 


. |7W« IK-? 






» 


9 


»^.. ..».H 


■ **<>■ •■r'h- 


601^4 laAe ai0-3 ua-s 






* 


S 


■ffllf IM"! 




SD&-& IM'O S5A'l IHH 








f 


7(0113 WM 


nii'OS i«s-s7 




T«S-08 3l«HH 






A 


" 


ra«-n sia-aa 


ao: -18 10103 


-.-.. ii-i^r 


»l«-ll HI W 








I 






.■ .' r ,,.. 


Sl1^'2fi ItTTS 








, raK-D aic-t 


7»l'fl WG-1 


....>.- ....1. 


T87'9 STS-a 








Cbl 


7flfiS 234-2 


7no'4 2i»'fl 


.<«p«- f«f4»« 


Ten 7 sra-s 






« 


»*( 


'tBI-O fllfl-O 


7Af-3 ftll-B 


,,,,,, ,„„, 


716-$ Sei-5 








CIJ, 


7837 SIT'9 


,.,.-r ,,. ,.. 




■ rikpa .^.h-k 










iTl'i'll ftO*(0 


^ 










7 


ifj ,7iO'o aso'O 


Tsaa sire 


IHPV- ■■**'■ 


:»s-s sfti'S 






« 


ifl |7ifti asn-fl 


7A5-0 3450 


'Tfifi'O 345-0 






B 


IS 7illl t7«'* 


J^lblt .IXLf 


r*0-S 3flC-4 






10 


12 m7ft 3l*'31|80a'lB l&BfiB 


-^4«l «■■■■■ 


ssaoi na-oa 






It 


£« 


74«'Ol 2»l*V» 


7P&'» S04'a 


-rth*- -i*I'» 


70«-i 300-« 






13 


lU 


TfiflT Sifl'S 




.»H. ,>..,. 


014-5 lU-C 






U 


Ifi 


7at'll 2AH'80 


SI A' AS i»e-i« 


. . 


«11^-01 1H7-W 






l» 


14 


H^O-^ 1001 


,, ,., . _, 


,-. .- — -, ^ 


afl6-sft ntig 






lA 


4 


77*67 22a ■*> 





i*S:i'47 ITfl'fiS 






10 


"- 


7*S"U) «6aD0 





. . TflO'Ott StO'OO 






The nctrnmpanyiug table coniiuns all the experi 




^^1 mcnta iTorty-ninc in numWr) that have bc^n made in J 


^^H order to ant^riaiii thif* jmirir. In sixiri^n cxperiini^nt-t, ^H 


^^H inckdinfir that in which chlorolbi^m had been pre- ^| 



9L0UD OP THE gFLRBK. 



16S 



vionsly adrrtiii*f>'ivil, nml wtu-n' thnir^im liiui lnroriK- 
engorged ^ntli I*1och1. The iivGragt^ umi^imt of ni.ilifl 
matter contained in lOiXt parts of art^^rial bliwd is 
23J>'2. In twelve ox[)erim«nt« on tho jugiiliir venous 
bIcNxl, iht" tuiioiinl (if ftciliil Ttmtt*T is 212'3 \vr 1000; 
and in nineteen experimonts on tlie bktod from the 
aphonic vein, the average niiiouiit was 19fl'0 ^n'r lOOft. 
If, on the contrary, th<i exiKHiments under chloroform 
are excluded in each c-iirtr* a* f.liey should be, in 
order to draw accurate conclnsions, the nniount of 
flolid matt<>r in the splenic venous hlood is fitiU. 
Jur^r ditrmmhtt^ tho umoimt being in tli;? ar- 
terial Wood 23y per 1000; in the jugular venous 
lilood 2l>I ; whikt in tht splenk it is only 187'1 per 
1000, 

Tht* iv^mltft ohtnired fmm thr-ie i^xpf-riments could 
only lead to thealxTve-meiitioned infereuce — viz., that 
the venous blood of the sjjleen couta!n>i, under nearly 
all circumsfimcea, in the healthy nnd natural condi- 
tion of th« oryan, lesa solid matt**?' than eitficr arteriaJ 
or other venous hlood. With regard tn the perirnl 
wlten tho amount nf solid mallir [>n:'*('iits its ffreaU^t 
ww^iftiw OP rftWnwft"f>n, no positive conclusion* oaii aa 
y«>l In* fonned; prolmhiy the number nf Rxperimenl!* 
is too small to afford any accurate data. 

9, TIti; nmonnt of cni!*wanu'ntiim in (lie splenic 
venoiiA blooil is diminifthed, the aoruin iucrcauecl. 

It would he c^oneeived fniiu IIip ah>vi>niejitionod 
result^ that the relative amounts of sffrum and dot 
would *j/sn di^f-r in the thnM> kinds of blood, as the 
T and Bo1i<l matter of the blood present aucb 
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marked differences^ and such is found to be really the 
c^wl^ In two i'X[>f_*rinifnts oa iirtcriiil blood, the 
avHJTagc amoimt of the cpuor in 1000 ]>urt» of blood 
was 159'5 : in four i='X]iprinieuts on Iht? jugular venouR 
blood, Hl'O in iOOU ; and in the eamo number made 
o:i the vimoiijs blood of the spleen, ibc average aiiiount 
Wfti* 95'12 per 1000, From the circuingtuncc of each 
of these ex];K.'ruDentft(tlinugb fi'win uuiiiIht) juvsit'Ut' 
ing, in each case, a smilar reMtrli, it may, I think, be 
corrt*c'tly dwluot'd, Hmt. the jniaiiiit of t'nwsamLiitiiin 
contJLinocI in the venous blood of the ^ipK^n U cor* 
BidM^atily dimini-Hhed in quantity, as oimpared either 
with arterial or otht?r venous blood, whilst the amount 
of scrum is increased. 

3- Tlie reti corjiWicUs prosont a very con^derablo 
diminution in the nplenic venoiifl blood, varying bow- 
€VLT, in umcunt, according to certain conditiouH* (See 
Tadle 11.) 

The determination of the amount of the blood cor- 
puAclen in the? splenic venous blood, as compared ^tb 
the arterial blood eiittu'Itig the or;,'aTi, smd with othyr 
venous blood, la one of the most inipoiitint j^ointd iti 
the present analyaes., and the results of which will 
afford the mosit accurate data that can be derived to 
ascertulti tbe tiiith of tht' tlteorie* tliat biive lut^dy 
been made r<^g:arding the function of the. 'Spleen; some 
authors having asserted that the blood globules are 
formed there, otlicrs that they arc destroyed there^ wliilat, 
lastly, some believe that liie bU"«l globulj-j* ai'e tieilher 
formed nor dci^tmyed there. In order to determine, 
witli the most extreme accuracy, this very interesting 
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point, I may mj^ntion, that I'vei-y luutlu^d ilmt for the 
kat twenty yeiii'B 1ms been adapted for tliC" separation 
of tlif: hhHuI ghibules fmin T.he ntJier i^li'iin-iil^ of fhe 
blood Las been repcatLKlly tried, and that m^tliod was 
liad rectnirse t« in these experiment!* nhich ntH^rded 
the most ftceurate results. In the aceomiianying table 
will hi^ fuiinfl ninck^n expenments, hi whieh the Iihu^il 
globules liave Iwen 84!|>urated from the other ekments 
oi'thc blood, attd in no Mnji^le iri?*tiincc is their amr^r^ri^ 
incrf^ed in tJie venoita blood of the H]>leen; on ths 
contrarj', thia blood presents a vciy comiderabh di- 
vmiutlon of the blood coquisclL-T*. In five expt^^riiuent^ 
on the arlerinl lilood witerin;; the splccJi^ the average 
emoimt of blood eorpustles in 1000 pait^ of blood was 
1G12"2. In four experiments on thc^ blood from the 
jugular vein, the amount wa* 142"0 per 1000, whilst 
in ten experimentft on the splenic venous blood, the 
average amount w'as 88"5 per 1000. In two experi- 
rnent^, in ■^vhieh the rnc^ciUirit.' blood Wiis untilysed and 
eonijniri-d wiih (lie ^ph-nle l>lo()d nf the suini- tininiul, 
nearly dnuhh the amount of blootl eorpuacles was 
found in the foiiner. . The only eoncluston that could 
be derived from these ex]>erimeuts wiw, that the 
enii^.r^rin^' IiIinhI of f.l(»' sjilei'U contfiirift Utile, iwhy thtiii 
one hctlfthi^ iimount of blood corpuacles, as compai-ed 
with tJie Mood whleh enfers the orj^n, or with oilier 
vonouit hhtod. The great iniportuuce of this iiict k4 
me, in the next plare.^ txi obfter\e if thir* ditninittiun of 
the blood corpuflclofl was constant throughout the va- 
riom jjenods of tiff, and if any markt^d nioflifieatinn 
vruB obsopvod, eithcj' at the vat'iom pej^ivds of di^^oti^ 
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:ording to the eta(€ of nutrition of the animal. 
Tic ftl>ov€*inentioiiod cxpcTtnic-nt^ were p^rfonivcd 
upon hor^ca of eciff-^ <T//r, yxtiti olthon^li doflU variatiom 
were observed ia the aiuouDt of tht* blood corpuscle* 
in the splctuc blood, probably dqi^cnding upon other 
CttUMi.*^ atill th<- «ui[LO ]>njin;inl fact i» (»bM.'rvixl n\ i-ueh 
case, viz., a cofmdmd>k diminution m their number. It 
lias been before observed that the amount of blood 
coDtaincd in the eplccn <Uffers, according to tiic 
vnriou^ fttiige^ of the dige^^tive [rruoe^^; ihe (iaine dif- 
ference is alBo observed aft regards the amount of the 
blotni wr/ntsdes, the i/rFaffr^ft tUminitiion i>eiiij^ observod 
about uistecn hours after the ingestion of food^ ^vI^cn 
theaiiKHintiif bhnid j:lol»nles iviis only 27^8 (H-r 1000, 
whilst, on the contrary, at an mrljf perkfd after the 
tng4^stiott of food (four and hex hours), and conse- 
quently before digestion axxi have been completed, and 
the new maferia! beroiin' e/iiiverrHl irju> bUmd, rlw 
amount of blood globules contained in 1000 porfs of 
splenic bhjod wrre rr-ipci.^ lively lO^'fifi, 108"20, and 
102 per 1000. (See ^•xpcnjnonts 1, 2, and 3.) The 
tnOAt [DaTkecl variation.^ uppe^i-eil ho^vevcr to depend 
ehiejltf on the state op condition of the nniinal, as 
n^nb its gcuerni nutrition. The iiutuber of the 
blood corpu&cles being vorutid^'rahlff dumuUked in the 
vplenitr venous blood of tsell-ftd horneH, whilst in one 
experinieiit, where the atiimal waa ill fed, and had 
been starved for several days, the amount of the blood 
corpaicles ^vaa jtrfci^dy simihir in the splenic \^f^fufus, 
aa in the arterial blood. 

The conclu8ioi]« that nmy Ix' drativn from tUese 
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txpcriinonts ure: — Tlmt tlie niiinlwr of the Wood 
corpuBcIes is cofisidcrahly dimmishcd in the splenic 
venous blood; thiitthi^ diinniiitioii i» (rniiHtuTil Hlevtrr^ 
period of life; but that it is confitidcrably modified, 
iLCcrording to the pericHl of digestion at which the blood 
ia examined; and, mOTe espcciaUy^ acoordiug to the 
fferierai state of mitrifion of tlip tintmtah 

4. The omoimt offtbrine contoined in the onier^mg 
Wfuxl iif thi' spleen h tnnr'Vifd, us romjiart-d triiber 
Tvitii the arterial^ or the jugiibir venous bhod. 



Tablk III. 

Table shomng the amount of FiMne contamed in the 
Aoiiu\ Juffular^ Meamt^ric^ and Sjjlt^ic Venim^Blvod. 
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Tn sis experiments on aHmat blood the average 
amcunt of fibrinc contflined in lOUO |iaifs of blood 
Wit* 2'26 gmiii*; in five osjKjrimLntft on the blood of 
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tbe juj^ar vein, the iimount wa»4'4 gniins per 1000 j 
whilst in tTTclvc cxpcTinicnta on the splenic veiioua 
blood, i\w nvLTajZL' uriLouiil. was 6"4 graiiiH per 1000^ 
being juftt dmtit€ the amotuit of tbjit Ibund in arU'rial 
hlootl, anJ one-third mor'^ than In tin? jiigulur vi?iitjU9 
blood. In on<j of tlic two cxpcrinicnts, in which the 
viffirnU'ric vi."iions Mikh! wh.* nurijwrL-d whh thi' spk-iiiCj 
tbere ^vqs rather tnore ftbrinc than in the splenic blood ; 
but tliw is \h.G ujily instance in wliith tht? jiplenic Ijicod 
oontaincd less fibrinc. Now, althoii;i^h these cxix^ri- 
im*nti4 diji-r.mcTly provrMieftbove-nu-ntionecl cont-luhion 
of thf m:re'2S€ of fibrine in the splenic venous blood at 
ail periods of tife^ and iuidt;r aU drciimstajices, it is 
exceedingly ditBcult to trace out the causes that 
raodiiy its amount; its increase in one ca«c, its dimi- 
tLUCion in miother. Its vnriwtion ha» no reliuion, as 
far as the above cxperimentc* show, to the varying 
|K.>riofla of digt^tlon. It^ Biuoiitit iiijp<?cir»f however, 
to bear mme relation to the amount of blood corpus- 
clcB in the bliKkd, the groalfst quantity existing where 
there i« ihi' prettiest diminution cf the blood eorpud- 
Hk*, thti .HniullE-ht amount when- ihtTre \h no dimi- 
nution, I have also observetl tliat the blood of ilf-fed 
or starved horstri* always aSbrd^ a trry cmjfidtrabte 
amount^ ah compared \rith the blood of wel!-ftd 
antmaU, 

Fibrim', 1114 im well-lcnowii, containH u certain c^iutn- 
tity of fat. In one experiment, in which the amount 
w«a dvU'nnino*! in the fibriin; from the arterial, 
jugular, ant] itplenic blood of th? samo anima}, the 
amount o!)tained from each was the following; 

u 
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Amount of Fat c<ftitained in the Fihine from \<^<X> parts 

cf Blood. 
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it. Tlie amount otallummi contiiiiiecl in the splenic 
TGI10U8 blood is grouter than in urtoriul, jugular, or 
meaent^tric vmiou* Moiiii. (St-t? TaMt* II,) 

In five experimcnte on arterittl blood, the itvepago 
amount of nlhtiiiiL-ii coEiDtiniil in 1000 parU of 1>1o*kI 
was 37'3 grains; the greatest amount was 45'7 per 
1000, the least 22 0. 

In four tyc|»friraoiittt on the juffuliu" venous blood, 
the average amount jjer 1000 Mae A4'0 griiiui*, and 
very little fluctuation in the quantity of albumtsn w&a 
ob«rvtd in any of these esi>erinient5, the ga-ntest 
amount being 56'40 graiaii per 1000, tlie least being 
fiS'O gitiine. 

In ten experiments on the sjilenic venoii* blood, tlic 
overage amount was 60"0 grains por 1000, bein^ a 
mudi lHrg**r qiiaiitity ihan W fniiiKl in tlir nrti-rial 
blood entering the organ, and more than in ordinary 
venous bloofl- Now, iilthon^irh the avi^ragc amount 
of albumen i» jwt t^ery miwh greater than in onliiiaiy 
vcnou* blood, very considerable fluctuations are ol>- 
served in its amount^ under certain circumstances; 
the largcet quEintity noted in lOOO pai-ta was 83"30 
l^r^Lins, tlie ^nialhst tjiirtnliiy 853 gruins. 

Tiie only tact that can, I thinly be deduced from 
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these cxpcrimvnt^ is, tlmt the emerging vcnouB bIcKrd 
of iJie spkrn rnnrJiinj* miirh mtfrtf nlbumtm tlijui *'it.tier 
arU^rial or jugular Moocli nnd thiit ttie umniint is Hub- 
ject to tei"^ con^ulprahU Jfitriuatiofi-s, whllHt, on the 
cuntrarj'. « ^mSf>>nmty is obscrvLHi in *(?/, excepting 
Olio i-x|n^nni(^ii^ aj* n^gatrl^ ttit.- anKMiiit ofalhnnien in 
the other kinda of blood. In the nest ptac^e, I en- 
dcavourcd to ascertain M^ causts tliat gave rise to 
thcM conj^itlorttblo fltict nations. Tht-y ap]>ear (a* the 
previous uIjIc will sliow) to have florne ixilation dinctly 
with tbt' prociwis of fli^t'Slioii, but ].wr(ly uko with the 
diminution of the bIoi>d corpuwck'.s «iid partly with 
the condition of ihe aiiimaJ^ as regards its nutrition. 

Tho jcrrwitcst iimount^ of utbumun fvp|>ofLr to occur 
in flio^e casejii whei'e there i* a j^tnl dinnrutlioii of 
blood corpuscles, excepting during the latest sUnje^ of 
the digrstivr priKT?*:*, wln»rr, in well-fed ariiniAl«, the 
greatest <liminut)on of the blood eorpiiflolefl i» not 
accompanied by an increase in the amount of albumen* 

The *inifllleKt amount of albumen exiiite where no 
diminution of tlie blood corpuscles i^ obser\'ed. (See 
cxrwrirK'iit 9, Table 11.) 

In ill-fed and starved hcirses the amount of albumen 
oontAMitfd in the dpleuiu venous blood itf much the* 
ic in quantity as that which enters the gland. 
(Sec experiment S, Table 11.) 

Id vell-fbd horses the amount of albumen is very 
mooiiAhlerHhli^ durin^^ tltr ftinl annpUtiim of the digeji* 
live process, whiUt before digestion, and during it« 
^arij/ Stae&v it is increased in qnantity, 

6. The amount or quality of the /at contained in 

M 2 
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tho siplwiic venoufi blooc! prest*iits no ]>LVulmrity. In 
OUR exp*^rimcnt the amount was dL'tiniiin^.'d in tlie 
flrti?riiil, juj:riilar, ninl *|iU'ni<! venous blood of the same 
hui>f, uiiiJ gave the following resuU^ in lUUO parta; 

TWt Id TilrUiL- . . -01 - , . <)S . . - . 11 
F*t in l>oBb. £loc»d 1-91 , . . aeo ... 1-23 



Total amount of fot lOSpcrlOOO S'Sa per lOOC l'3lporlOOO 

7. The mcnini of tlic splenic veiimifl bitjod presented 

the tblltAvlng interesting pc-culiitrity. In ciich caai% 

the residue loft, on evaporation, wa^iif a rfihlhh-houm. 

Hnge^ and tbis colour was seun in tlm ^ariouH sub- 

st^incert extracted froni the serum, (and ev<"n in the 

asli of the albumen,) after their separation from each 

other ; whiUt, on the contrury, the residue left, on 

evaporation, of the serum of the aortic and jrtgitlar 

blood \va3 of a straw colour, in cacli ca*c. In the 

uccLnnpimviii^ tiilili' niiiy U." ol"servi.*d tlic re»tults ob- 

tiiincd from the analyses of the scmtn of the aortic^ 

juijuhiry and spltrniv fJood in tkr&e casFf^p Tlie specific 

gmvity of the sonnn, the amount of 'R'nt<rr and aolid 

mattci'Sj tlie quantity und rrmipi^Jhitinn <X vitv\i *if iJie 

solid comjionenr*, tlie amount of fatty matters, and 

the relative quantity und <:oni[H>sItion of tiic nsb \rti» 

in each experiment accurately examined and deter* 

mined, but no peculiarity could be observed in the 

serum of the ?4|>1enie venous blootl, as compared either 

witii the artcriii! or jugular blood, excepting the very 

remarkable ^^t above mentioned; u fuctf the con- 
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BLOOD OF TUB SPL&EK. 

Sfievijic Granty of the S^/nm, 
Aivtii?, Ju^br. t^lt«ll5«. 

lOSJti . . 10288 . . 1U513S 

103S4 • . 103W . . 1032 43 



eiitanc:y of tlic occurrence of which i» extremely sig- 

tuficant.^ 

It liBA been lately asscrtcjci by Pi"ofe?*i*or Lchmann, 

that the serum of the splenic venou?* blood jkre^etitH 

the flin^lar i^cculiariry of depositing:, on tlic addition 

to it of twenty tuTU3« it* bulk of water, ii greyijih^vbite 

flocculcnt nia^H, vvhicb he calls a neutral &!bummate 

of sodj. h\ all tlio L'X[>eriini.'iitJ!i (four) whicli !mvc 

K-cn pcrfwrmcd, in order to dotcnnine the aeciimcyof 

this fact, sucih a de|>osit was observed ui all cases^ but 

not ill the scrum of the splenic vonoue blood ulono; 

for in the f*cnim of urtt^nal nr jugular blood, a sinular 

d^poeit^ and inuch (ft-eater in quantity, was always ob- 

RCrvcd. J do not think that the ahove-ineiitioiii*d 

fiii!t, noticed by Lehmniin, can be looked upon aa in 

any way peculiar to the serum of the vcnoua blood of 

the spleen, 

Tawlk V, 

Atialf/iim of th^ A»h of Aortic^ Jugular^ and SptcfUo 

Vtnotiit Mood, 

Avumni of Ash yidded % 10,000 gravis o/ Mood* 

8otublo . 62-40 . . 66-23 . . 6573 
ltuolubl« , 11-60 . . S-77 . . d6T 



T4O0 



75-00 



7540 



* A rofcrvrkfit^ to the oliwvly dutoilod mjorotM^opio cxAmuuitiOTi of 
iTitt l^lftncl xncli<!Atiii^ tlir prnnniw of cuTmirvd jiigmcht grukulot, u 
without doubt tV*Mt|ilH)uaioji of bbo ftbovc-iiicntioti«i) fx^culifiriuofL 
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Bdations of Ash to SQlid MaUers. 



Jdflulv . 

8plL-ll|0 . 



100 

100 
100 



OrtL 

3 01 n«fa 

3-6S dtk 



Table VL 

7ampotitwn </ 100 Parts of the j1<*A, deducting the 
Alkaline Chloridt^^ Iron aiid S^dphunc Add. 





Aur^jfi- 


JofiiUr. 


^oIa. 


64 34 
463 


24-84 

6'4a 
0^0 


26-75 

CJ'»4 

571 




loo-co 


ItXJW 


iwog 



C^fff^^^mHan of the A^hea^ calculating the Sodium as 
Chlorid^y and the Potash tis Triphosphate. 



CUorido of f^itjdium 

^ of roiA^tiiuiu 

CkriMsiiftto of Fotiifth 

„ ofSoih 

8alp4uto «f PoUffh 

TH|>]]cvp(iulo of I'utiuil] 

Oxiil4' nf Inm, with « liMln PhMf)1iut« . 

JPbo<ph«iM o4^ Ljuiu (uid Miig»«4uH . . 
aUoft«A4k« 



AoMk 



3951 
SOI 
a-OA 

5-69 
306< 

3A0 

-68 



100-00 



Jn^lnr- 



5365 

2-43 

3S1 

7-52 

2M9 

3-95 



100-00 



tfl>I<l^ 



4a-S3 
772 

7-30 

i-OT 

2:iG3 

8-^4 
417 



100 '00 
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^^^1 Table ^^H 


^^^^^ Composition of thi Entire Afih ipAtkd by 1 0,000 yraiTis^^^ 
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1^-Sl 12 01 


^^1 
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^^1 
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1-16 
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^^1 
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liO 
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^^1 
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1 UG 
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3 09 
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74-00 
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COHVUBlTlOir 0|i< 100 PARl^ QF £^.1711 ASH. 
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8. On Ae Analysis of the iSoto of tite SpUntc Venowi 
mod. 

The ETialyaes of the in&rgantc conatitucntd of the 
Tcnous blood of tho splffii (t^xctptui;; the iron) do 
not afford the auinc interesting peculiarities as the 
annl^^is r>f the crgiuiic corii]xiuiKlH, ttither m^ rt-j^anls 
their quantity or their composition ; and t!K'i*e reflults, 
tlidiij^li neyjilivL*, UFL' highly irTi|Nirl&nt, a* i\wy dearly 
prove that the Bplet>n neither forma in it^^df, nor 
modiftc*Ti froin tlie L-ntcring hlootl, iiny uf its inifi'tfanic 
compQuuds, in tho fonn of a ]>tirtic!iilur excretion^ or 
at le^t t^ snrh nn amount hs in wnrraiit our eon* 
eluding th«iii as in any way peculiar to the spleen. 

In these analyses have heen dttennlnwi, Ist, The 
amount of ash yielded by a r*vHiin ammmt of UooiL 
Slid. The relation between tJio ash and the folid 
>nuUter$ of the blood, Srd. Th<.' relative' proportions of 
the soluble and insoluble ?alt^. And, 4th. The quan- 
titative composition of each. 

Similnr analyses have also been made on the art^^mJ 
and vuiouit hUnA (juguliir) of i\w. nnuu- uniinitl, with 
which it has been compared. It may easily be imagined 
lliat thL' unKJUiit of bloud whrniimbh' fnmi (iu* s[)h"nic 
vdns ijS a tfbi^Ic hor** would l>e utterly in^ufticicnt 
to furni im mt-iinitt" ijuit}itiei7tiiv atia/yfiis of the ask* 
Under thtto circinustaneoH, the blood ohtuiued frvm 
bttltt heuUhy hor»fs was uHe<l for these experiment*, 
the fiam^ amount bein^ obtained from the carotid and 
jugular vein as was in €ach case foimd iu the veins of 
the «ple(»u 

1st, With regai'd to the amount of ash yiiJdcd by 
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a certain amount of blood, 10,000 of arterial Uood 
gave 74 ^aiTis of tir^h. Thu aiuiie amount of jugular 
vc^noiiK IiIikkI gvLve 75 gruiiiE«, wliilnt llii* s^nie 
amount of blood from the splonic veins gave 75"40 



gmiTis. 



It h ftflinned liy some chemists, lliftt vcnoua blood 
cont^inh a rather larger amount of j*alt*< than arfeiinl 
blood I and such was found in theee esperiments- 
Thc slight increase in their amount contiiincrl in tbe 
venoui* blood of the splec^n over thtj jti^^ilar Mood, 
cannon, however^ I think, be looked upon aa anj'thing 
important or pectdlar. 

It immediiitcly suggested itself to me, however, 
that although tlie amount of salts contained in a 
certain qxuintity of blood \vafl not incrcaacd, stiU, that 
tlie ftr?ioiiut <.>f Milt* \\\\^\\ bi; inORniwtnl or di-cnmsed 
according to the amount of mUd matUfr in the blood; 
tbiH, however, was not obwrved to lje thi? ease to any 
material extent; for 100 grains of the solid mattcrB 
of arterial hlfH>d gave pI'OI grains of a^li. The name 
amount of solid matters of the jugular blood gave 
3-90. Whikt 100 grains of tbu solid matters of the 
eplenio blood ga^-o 3'68. 

In like manner, also, the determination uf the rvla- 
tive proportion* of the f^olublo and the in&oluble salta 
led to no uuportant rrsiilts excepting the larger 
amount of insoluble salts in the arrerial blood from 
the larger amount of ir<m it ccmtained (See Table 
No- V.) 

Lastly. The ^wtntUtitm c^mpmHi^it of the luih of 
tliu Hplwiic venous blood, as compare^l either with thfi 
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artenalor juguUr Hood^aa »pen in (be accompanying 
Tabl^g^ preeente no such marked difference as to 
vmrrutit our conclttdiug those alight differences to 
be in an^ way peculiar lo the spleen. 



Tabt-k VHT. 

Anahjii€9 of the Ask of tlte Crassarnmta (deprived of 
Serum) of the Aorta^ JuifiUar, mid SpUuic Venous 
Blood. 
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9, The amount of Iron contdned in the crawa- 
mentum of the emcr^inp; 1>1o(xl of tbe eplotn {Table 
VIII.) appeni-H, aa the re.»idt.s of our exj»miiit*nts, to 
bo incit^uHL'tl very conaiderably afl compared eithi^r witli 
the arleruil or jugular vinous blood, as \s seen in the 
preceding Table of experimental. And tbu U a hif^lily 
rcmarkabk and important fact, in connection with the 
dimnudtm of the number of the red curpLL»clc8 in tbe 
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imme blond. A MiriiUr n>siilt waa obwrvtnl by Dr. 
Funke in hb ftnal)'%ee of tho crasii&m^-ntum. 

In conclusiont the following propoAitiona will serve 
to fthow the chief pecnlijiritii** Umt have boGii olwcn'od 
in the exfiininiition of tho bluid, 

1st, The qutinrity coiuaiiitd ID the vrfufl of the 
Splctiu ifl subject tliroughcjut Uli to very afnsiderai'U 
variatioiii clejiendenl upon immeroutj and varied <:aufi04. 
These arc, let,, the period of the ingestion of foo<l, and 
its 8inji«t.-fiiK-itt o.iiivL*i>ifiii info blood. 2nd^ thtj**otidi- 
tion of the aniinal as regards its nutrition. It ha$ been 
SWH-'H llirtl, in hL-wlfhy nniimilfi^ the- varying periods of the 
digeativc process modify n^y cous^idcrftbly ihi- uinuunt 
of lihtod niiitjiini'd in tht- hplw-n; that tht? Ijir^i^t 
amount contained in the organ ia, in the majority of 
ca^iL'A, found tlit-rc m1 thijr jK.Tiod wIk^ti i\\\* ingefit4?d 
nmti.'niil ha-s become converted into bhxxl ; the ^inulloMt 
ainfjunt aft<^r the dij>estive pi-ocoss ha* been r.oftifM'i^sd 
a much longer period^ wh^ri it uxwy be 4i««vmic-<l that 
thr iKriv niatmjd introdnrni into rhp rirctilatioTi hjw 
bi-ei^ partially expended in the nutrition of the body, 
secretion and cxerction* It has al^ been seen that 
the condition of the animnl an re;;?ftrds its mitrition, 
riodi^a verj" coneulenibly the amount of blood con- 
tained m the orgiiij^ although exiunined at the savie 
periods of the dig<.3tive proeer^r*, iii-fed or starved 
animals Imving, in all casea, a ren/ corisirlerabte dimi- 
nution in the amount of blood in tlic organ, 

These observjitluns HpjK-jir to W highly SmjMirtAnt., 
more jmrticularly in conftnnotion of the ex|*erimcnt9 
and ob^ei'v&tiona of Stukely, I.ieutoiid, Mureschi, auxd 
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Hodp^kin, all of whom hod obaen*cd tlic extreme 
varintitm \n lite ske nf the organ and the amount of 
blood contaiiiud in it, but (.^^pliLiin?J the causes of that 
Vfirtfition dilfurently. Mr- Dobsoii ji[ii«^iirs U) Imvis 
the imTit of tirst demonatratirg m an accurate 
manner ihat this variation depends upon the wfjilti of 
rvplotion of the ^ystc-ni, the organ increasing con- 
Aidonkbly some few honn* after each fre^h ingeation of 
food, and gr^tcluiLUy bt'conmig Bioaller, as the circa- 
Ution regwiiis it^i i^ormul i:«tiuidard, from flic excess of 
nuitei-Iul being Urw^ii in tlie laiiriiive prmifi*4-«- The 
above-mentioned experiments not only naoat clearly 
bear out thost; cotieluKions, but tJiey take u?i, I thtnk, 
one step fuither, ihey fihow that the extent of pepl<> 
tjon of the organ is ViiriL'il a(*cording to the nntrilioil 
of the liuumd. They sliow u»^, in fatjt, that it has a 
xlill morft ilelioat*^. bamnietnc influent!^ (if I irny u»c 
that expression ) Lii>on the state of the %*aecular system 
and the blood, tliaii merely contaiimig the * additional 
quantity which the vaseular system han received by 
Ihc nutritive process;' for that tht: quantity is modi- 
fied ikcirortlin^ to the fltafe of nutritioTi of the animal, 
even although examined at the same periods after the 
digi*»tiv<.' pn»ee*a> The experinK*iit» also in which 
an additional amount of blocd was introduced into 
the vascidiir ^y^itein, both in the portal and general 
venous s)*«tetn, lead to a similar eoneluj^iou ; whilst 
the inlnxluction of fluids and their abmirplion into 
the bloodvobsel«, by inereaHuig the volume of the 
circiiUtion, urenttcndcd wiffi t'Xftctly similar restiltA 
This res€r\'oir fiuiction is nowhere more perfectly 
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illui*t.nit<.il tlmii iliiriitg a trnifionuy obstnaction of 
tlio blood, whother cauwd by impcclod rcflpiration, or 
wlirre long continued diseafic: of the heart or \Wi^v is 
uccomjmniucl hy an obstruction to the course of tho 
bluod, in f-acli und aM of tbi^sft caj*e^ tlm Hj^kvii 
becomes pretematurally distended from the large 
amount of blood that it contain*. 

Witlt ro^rdlo the <^wa6Vy of the blood, thefulloifcinp; 
are the most important pcculiariTies that have I>eeii 
demonBtralt'd : a wry cortfu'tlenMiS tliminxuion of the 
blood corpusclty*; incremt: of the tnyw, albutncn^ and 
JUfrbi€; and, lastly, the deep reddvJi brown colour of 
the strum. 

Tliu ilinnnvlttrn of lln' iniiouiil. ctf tlu* red hlixxl 
corpnficles, from the constancy of it*i occurrence, is one 
of the most impordLntiiecijlitiritiett of thi- splenic venoUB 
blood- Thifl diminution is obAoncd at all |jeriod8 
of life, but presents verj' eonsiderahle vaviatioik^, 
according 10 the diffr^rcnt period* of digcfition, the 
grwiteftt amount of blood corjjuflcles Ix^ing otjservcd 
where digestion h either twt ffoint/ en at alU or only 
during the early etiigea of that procca^^ the sniaHr-at 
amount when digeation is finalh' completed, and the 
new material has become converted into blood. The 
quantity of \\\^ bl*Hn] ri>rpu?*clt^» hIi*[i ^iirM-H verv con- 
aidcntbly, according to the nutritive condition of the 
animal, a?^ large an amount being cxintained in the 
venous blood of ill-fed or atJir^-eil Iior»cw a$ i& found 
ill tlie entering arterifd blood : whilst, on the contnny^ 
in well-fed horgcs a muoli t^tnaller amount is obBorved. 

The irurm^e in the amount of iron contained in the 
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ttplenio venous blood id ao interesting fact la con- 
nection with (he dt'mimiiiojt of the hlofxl cor[iiiH(.rIe}4, 
ftlthon^h that mcrease presents coneiderabk variation. 

Altlnni;!^! thr amount t>f Hlhuincn contained in the 
ftplenic venou.4 blood present*, on tlie ftvcra^Oi an 
iucraasf^ aa compared with ailt^rial, or otiiti- venou8 
blood, the quantity prf>(4tints very t^oimidtrrahle varia- 
tion at caiain jKricxl^ uiid tliis variation ii« coincId<^nt 
with the varying amount of blood corpusdea in the 
blood, hut is modified, also, by tbc digestive process, 
and nceoi"<lin^ to flio imtrition uf tlje aniiiial. The 
grcal^flt amount of alhiimpn occurs where there is a 
ffrmi diminutltm of the blood cor|JUsclea, exeeptiiig in 
well-fed auimaU, when digestion is finally completed; 
and when the iji^nUst dimiimtioii ijf hl<iod rnqnueli-^ 
occurs, rte?i the amount of albumen is diminished. 
The »mnJh'»t amount nf alluimen exi-^ts where there 
ift no diminution of the hlood eorpiiAcloa> With 
regard to the niodifieatioiif* in theajnoiint of alhiimeu, 
ae caused \yy di;*i.^ition, it has been scon that durinj* 
the fin»l compilation of that [jroceftft, the amount of 
alhiunen \& verj' sm&ll, whilst the contnirj- is ob>u.'rved 
daring the early stages of that process- Finally, in 
il]-£ed hontes the c|mintity of alhumeii eontiiinvd in 
the blood i« the sawe as that which enters the gland- 

The iiu'nflsc in the liinonnt of fihriiie iipjM-unt tx> 
be constant and invariable, and occurs at all periods 
of life, but presents vtry cuTisidendife viirintioiiA (hat. 
fire seen to depend either upon the nutrition of the 
animal, or !«> he. coincident with a greater or lcs» 
amount of hlood eorpueclej* in tlie blood; the blood of 
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itl'fi'd liorsea al\vays aflbitling a /vry cosmderabie 
ftraouut lis compared with the blood of rvcU-fcd aiiimdiH. 
In tljc'w- cast-*!, h1»o, wIkt*.- n vi'jy i>jnsidi.'raW<.' dimmu- 
tion of ttie blood cori>uscloi occurs, a f;refit increaee 
in the arnounl of fibrine ih oh*?i"\'<?d, aa <!nin|iaivd with 
those cases whore there is either no diminution or 
■irdy It v*'ry [»irtiu1 iitit'- 

Lastly, ft highly impoi-tant pceuliiirity is the docp 
reddish brown colour of the residues of the *ennn. Tliia 
Cf>lour occurs in all cast's* and appears to dejiend upoa 
the luf'gt.' iunwint <if free ltii.inut.in euntained iii M>huion 
in this constituent of the blond. The explanation of 
each of these peculiarities of the blood will liC men- 
tioned In eouiiidering the physiology of llic organ. 
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THE SPLEEN i'ULP 

Ta rtie main elOTiont of tliti spleen, nn<i that in which 
the Malpighian corpii^cki^ ufl' imbcdilcd; it is u Kiii 
nxldisli »tul»stiUKt.* whirh i* linl^^-tl m the inU-t^lice» 
fonntfl by the intcrliioing of the traheciila?- Its con- 
eUtence in heatith is moyt usually soft and tenacious. 
Its colour ^Tirica; inT^cud of presenting its natural 
brownish tvi\ i'uif£*\ it tniiy 1h' li^rht rcil* or uf a <Iftrk 
bhix-lc iX'd, or of n grejish colour, and this variation 
df pernio on ct-rtaiii changes wluoh occur In some of 
the elements of thcopgan undcrcertain circumstances. 

Thv i'lenic'ritJH of the [julp nre of thrt't' kiuiL^. 

l&t. Small fibrous microscopic purtitions. 

2n(l- Capilhin" veAsels, 

Srd. rdrtnchyma cells and blood globules. 

Willi n.*gan.l to thi- two former, I have sufficiently 
described thorn under their roapcctivc hcad^. The 
liitlrf!r, which fomi the essential part of the pulp, I 
Bhall now proceed to describe, con&idering, in the tirst 
place, the micmscopic structure^ and cbemieal com- 
position of rhe colourless elements of the pulp; and, 
secondly, th(! atniotureanil coin|HiH]ti(tti of thi.^ coloured 
elcinenta. 



L Thf cchurtejfs ^enimttt of th pttlp. 

Xbo elements composing the luircTieh^^ma of the 
»pl«'n art — 

1st. A considerable quantity of exceedingly fine 
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Lniilar iniitHTi the niolnadc!* oJ* wliirh ara very 
minace, irpcg-dlnr in form, and exhibit o, mokxular 
moTFanent, TliP^e are in givjit ]mr*. (litiiiolvet) I>y Hit? 
action of sulphuric cethor, and entirely diflsolycd by 
liquor [>Qla«MW. 

2n(l- Nuclei; these lire very tiumorous* about the 
size of tlifi reil hliXNi corpust^ltw, itiid form » vury <:oti- 
fiiderablc portion of the spleen pulp. Thoy are cither 
completely circular, or of a slightly iri'egular circular 
form fiatu^niHl, or iu aomc cwo^a rrlobtiUir; their ex- 
tL-miil umrgin is wry dnrk, cotjJninJn;^! a very distinct 
nuoleolun, tlic remaining portion of itA structure being 
apparently lionnigeneotwi or dotted. In some caspj* 
tbiur form it^ somewhat oblong, and iD>it.eud cf u nu- 
fhtolii-s they eoiifitin i'rtm\ two to finir mtijlII invguliir 
dark granules, or two nucJcoli. In mIxo they varj' 
from the 25l)Oth to the ^Wmh of an inch. Other 
nuclei exist btving: an avera^ diameter of the 
SOOOth part of an inch, either of a circular or of an 
irreiTiilar eireulnr form, differing from the nuclei 
abovi^ iTif ntiain^d, iij r.luir somewhat flnmllersiKr, their 
lets dark outline, their honjogeneou* texture, and 
the a))aencc cither of nucleoli or gnLUulea in tbcir 
intorior — around some of these an exceedingly faint 
delicate niemhrane can i)e observed. 

3rd. Nuclei (the same as above) around which nn 
irrcguUr cirnimscrihcd mass of delicate granules may 
bo ob««rvx-d. These aUo form a very consLderable 
portion of the aplccn pulp. Occ^iJ^ionally these gnwi- 
ules are arrari^d in a circular foi-m around the nueleiia, 
the margins* nf which in some coai^ present a cl«:ar 
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gh&rp line iiidictitivc of ttie> incipk'tit foiiiiRlion of thv 
cell yvsXl. In thc*c th« nuclcuft retninfi the snme cha- 
raciors a8 tIjo«t" <lescribe<l al»ovc,or i? nlijiflHly enlsr^t-d, 
Mn\ i.'* nifu-e (hiftf'd ."iikI gtuniilar. In Kmnc the nucknis 
presents it-t noniial ^ixe. if* clear Jifttinct dark uutlino, 
and its equally clear nuckolu9 or granules, whiUt in 
otliora the nucleus litis Ijccoinc more irrej]fii!ftr in fonn, 
and loptt-adaftlit'Ck^ar outline it preseiitoen indented 
^gc, rftrely it heeomcs paler and more indisiinct, 
vhiUt, la.^Uy, in some the niielens it* ohscrvcd to have 
become broken u]) Into numeroua granules, whieli 
cither fill lip tile oiTify of the cull formed unouud 
tlem. 01' a^i*t In fonniiiff the blttfet<.*irial maj^it which 
&uni>inids tlit nudeiiN th^-so .'«mali ^nviimlo* in ^me 
casc'A presenting a degree of retraction which gives 
them the appearance of mimll Eat globules — and in 
tlitfsc no tntcc h visiblL- of tliu exi^teuee of a nucleus 
ftft separate from the grttiiulannatter which previously 
surrounded h. 

4th, Xuclcatcd vehicles, IVi-ft-cHy ft^r»n^<l nu- 
clciLted vl'sIl'Il's do not tfxiet in the par(iu'h\ina of 
the spleen in very considerable quantity. They arc 
of a circular foi-m, the outer margbi elcJir, delicate, 
and transparent, whilj*t oti the wall of th^: vesicle may 
be Kwti u largic, ajid» la some case-i, a dUtinet nucleus, 
with it« rkrk outer lUtc^ containing a small nucleoliia, 
whilst in tlie cavity of the cell irmy W observed a few 
granules, or the cavity may be distended vriih the 
wime. Their size varies from the 2500th to the lOOOlh 
of nn indi. A few, which are of very considerable 
BiKe, presieul u nucleus upon their ivall, i-endei-ed iu- 



■niK K^LKCv nn-p- 



181 



diBltnct from the very large quantity of delicate 
graniili-M wlnrli (xuiipieti'Iy fill up ami clititend the 
caviryof the coU; they soinc times contain t^'o nuclei. 
5th. Vesicles uf a ft[iherical i>r nhlun^ fonn, nUnit 
the 2^0Uth purt of rtn inch in diameter, pnle, dtilicaU?, 
the i?xt4:riml outline pn.serjting u ihut durk iimrji^ii], 
and their cavity contujmng v, few dehcatc granulca. 
Thoy f]o not funn n ve-ry ayit^uh'.mMi*^ [Jiirtioii of the 
spk'i'ii pulp, and in some c^q^ cannot even he de* 

Th<j whole of the above-mentioned elcmentftry 
»lnjt:tun-H form the colvitrlrss elnneut^ of ilw? pulp, 
And previous to our ii]vestin:iition of tlie cdimrcd 
elenwni^ it will, I tidnk, lie ]iii|)rir1tiiif that I nhould 
consider the laws which rejrulftt(? their development, 
growth, and deeav, and th<-ir eliemical cumj>osition, oa 
Alt a9 the application of re-aj^eut^ will detennine. 
The nix>v("Tnt'Tif joiied j<f rurtiii-eiit are of very conRider* 
ahle qtinntity and form, pi-obahly one-half or two- 
thtrda of the whole substance of the pulp. OjUrct<"d 
into heap»i and nia^se« of vjiiTin^ size, thoy comjdeMy 
fill up I fie int<'-r-*iHier* formoil liy the paititions of the 
»])ken, and lie al$o hi clofte conract with tlic Mai* 
[Ughian e-nrpuseles, and the walls of the capiUaiy 
vcaflcU,8o as to be retulily tn^U^i ni>on hy the nutrient 
plasma wliich jK^nneate* thi.*jn- Now, alftjou^h thu 
above description in intended a» an illusti'ation of 
tliirir MfnirlgiT in uuiii^ the same will equally "pply 
to the mammftlia, for aa f ar b« I have teen able to 
AM^rTain, they do not present any e.^nential ditfcrcn<:ea 
to wliut I liave above 'meutioned. 
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TW abovp-mentioned tieni^ntA of tlic pulp do not 
in all cae(>s preeont tliem^lvott iti tqi^l quantity. Oc- 
casionally the iiticlt'ur structured prxxlomiuate; at 
otLi^r tinK'»*, ^i^^ain, a much larger qimntity of nuclei 
with ^nanulai" nm(tvr amund thRm,or even nude-ateci 
vehicles make their appearance, wlul^t rarely tli*3 
granular bUflfoma ita^lf fonus the moat important 
elein<jiit> These facta can biLt lead to the same oon- 
chi:*ion.s that I arrived at in my in\TAti;Trtf.it»iis of the 
dev<?lniiniGnt of this iSsaue, namely, that n continuoua 
process of cell development, of cell gTOT\'th and decay, 
t4ike»; phice in the pulp of tlto Hple^^n, dunvf? which 
nucki are formed, around wliich a bluatcmat or, in 
other ciises, a cell growth is produced, after wliieh the 
nuclei dii^appcar, and the cell inemhrane and its con- 
tents bceomy broken up and \iinisk. 

Not only do these elements themaclves varj' t^ to 
their peculiar stnicturnl ditFerencx- at certain periods, 
but what ia of infinitely more importance, is their 
%'^iy extretjw variation in ammint under certain con- 
ditiou>». 

Let me now attempt to di'fteribe the law which 
uffxthtfis thei*e qwintifjidrf dijf'erence^^ 

It may be stated as a result of ver}' numerous ex- 
jxTimentf^ m:ide e?^]H.cially on tbc rabbit and rat* that 
the (lillVrenee?* in the airiouiit of tlie-»e element-^ vary 
acxx»rding to the period of the digestive act* and tmrt 
^tpen'ally aeeordiTig to the condition of the animal, fls 
regards it8 nutrition* It haj* been (as far as I have 
Urn ^tble to iiHcertaui) iruposslbU to determine nt 
trfiat fferimb each iMjjorate fierami exists Jn ^rwto/ 
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[bor, but I tliitik I may confidctntly state thut the 
porencliyma cells of the piilp taken tA^gether exist In 
by far larff^ ^uanH% and fonii a vtrj" cofmderahk 
ffirf of the entire bulk nf the sj^K^i-r], in nil mutnuN in 
which the nutrition of their boclieii ir in a most )»oi"foct 
condition, and more particularly in tho>n^ in wliicli the 
addition of new aiatt.'ml e-i^ceetls that required by 
the TVftste of the btxly, On tlic contrary, 1 have 
found tJiat the par^nchymE colUnot t^tty divntmh^ but 
they do wot adwilly t-riM at all in those uninial.^ in 
which ii<;w mutmal hu4 not beuu impplicd in such 
quantity a^ was recjuii'ed for the wustc of the body, 
to fact where starvation hud been produced. Tiicse 
Bcrvc to reprcaent the extreniei* of quantity, every 
lriflin«; ^^idation of wliich ib variL^d by thL* condition 
of the body generally, (la far ua it3 nutritiou is con- 
eenied. 

LiLatJyf I will consider the composition of these 
vlementsif as far as we arc able to ascertain it by 
the action of chemical rc-agcnta upon them, 

On the addifion ot litfttor jutUtxm' (o a [»orlion of 
the pulp parenchyma it Ix'comefl altumi entirely dis* 
Bolved, and there remains a transparent viHcid glu- 
tinous Aubstaticc exactly similar to the white of cf^, 
and a highly florid colouring matter, |KU'tly the red 
colouring matter of the bltwd^ and partly the coloured 
eorjni^lei^. Tiie^w.* hUlercoiisiKt of tHjKtnivdgrimuba 
and RuiAse^, both of which are unacted tipon by this 
agent. The Parmer are either watlcn.^ inf^liscrimi- 
DAtely about, or are collected into Miiii!] heap:* of a 
circular or irregular form. A few l>Kx>d glubuteo) 
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uKiy also be observed unactl^d iipoii- There renmina 
in aolutjon a fine granular aiuoiijhous tuass. The 
addition of acetic acid to thia transparent vificid niiisa 
renders it opaque^ pret'ipitatinff a floccuk^iit and grey* 
ish-whitc mui^A; thia ^^ubstancc to the iuicro9Co[>c 
being of a fint'ly (l;irk granular aTn<ji'[)huu» l^xlure, 
the coloured partick^s runaimTij^ of tiieir imtural ap- 
peamnce (ind toxniri'. 

Liquor Ammoni<F al^o almost ontirrly dissolvca it, 
and fonu?; ii reddish, moderately irau&pareiit, viscid, 
glutinous nubdtttiK'c, wlii^^'li, uudirr the microscoiJC, is 
aecn to bccompo^eil of n fin^'ly^ranutnr, ti-ansLparent, 
amorphoUB matter, the smaller riiul the largei' coloured 
panieles, as well as i*ome an^ar apparently crj'stal- 
line partiL-lcSs not being dissolved. The addition of 
ncetic ueid eouveHs tliis (rampureut vi«id mu** into 
an opai|ue greyish-white geluttnoiis substance, \vlii*'h 
eonsitfts of a diirk ^TA\\\\\ixv jihrilhti?d amorphous »ub- 
stanec, %hz coloured mas^K^^ not being oetcd on. 

Alcohol nrudei's the nuek'i darker, and their margins 
inorccornigatcd, the pnmule^bithai-interiuri'emain- 
ing the !4anie^ the ejJonrM purtiele* iire ntit di?4i4<ilv*-d. 

Sulphuric j^tker. By the action of thia rc-agcnt 
\hv gniiHilar blustemti surrounding the nuelei is in 
part diaaolvul away, the niarj^'ins of the nuclei appear 
darker, and homewlkat eomiguted^ the grannies in 
their interior being nmUtereil, the coloured particlea 
arc iiTidinwlvtHh 

The changes produced by the application of thcac 
rc-ageut>* show lliat the ]mrenchynm cells of the »]>lr-'en 
cm^ua entirvtff of n protfhtt' or nutritire cinnjpoumi, i-x- 
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biMtiii;; tlic cli:irtLcti>rUtk' tesis of solubility lu c&u^tio 
alkulie^t uiiJ rc-prccipitation by acetic acicl iii the form 
of a jrrej-ifth-white ficluuiiuu* itiOk^Tftnce. 

These ohservajioiifi winilil Iriul aw fo roncludc that 
thu parcnolivma cells, which constitute the pmcit>al 
part of the pulp of the spleen, casentially consist of a 
proUine^ or imh-itivs eompound^ that thi« compound 
is represented by an organizt'd tis?fu(;, which goes 
through its stages of development, growth, aiid di^ 
integration, and the amount of which is rtr^ilatcd by 
the c^Jiiditiou of tho luiunal im ri.-;;nnJ)!; it>; nutrition, 
existing vnccrmJembU quantity in lugldy-fed aiiimnlfl, 
vhiUf, on the concrory, in starved animEtls not the 
^inalUst pf^ion \^ tapablc of being discerned. 

1 may lionj iillude to th(? vt'ry cou*<idfnibk' r(?«L>ui- 
bianco* tiiat the colourless corpuj*clc» of tlic vcnona 
t^ood of the spk\*n pro#i.rrir to tin* |nirt?nfhyma culU 
of thepnlp' It \\y\^ been already ^een that theAc cor- 
puscles exist in very considerable number m the 
cmrrging blood aa compared witb yrhwl enter the 
gland; from tlik cucumatniTCr it i* i viihiU. that 
during the transit of the blood through the organ 
iC receivpii an additional supply of tbc»« v\v^ 
ment^. Their extreme resemblance in sistc, fonn, and 
structure to the gmreuchj^ma cells of the pu1[>, and 
the reJattot^ of these elements to the iiiu-RvUiihir 
«pnce9 and priuatrj- veiiin, rcnden* if vi'py pnihiible 
that ihej' are derived directly from the pulp of the 
ftpleen durini^ the pas^ge of the blood tlinnigh Hiis 
Ofgnn. 
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2. The Cohjired El^mmUa of the Pulp, 

The cohured clcmant» of the aplccn consist of red 
blood plolnJej*, mid coloured corjuisi'lt'a of various 
kind^ and it i» to thettc ttiat the |>ul)> owe?) it^ ijeculiar 
colour. With regiirtl to the latter I will ixmsiiler 
the structure they present, the relations of these 
element!? to the other ttsfiiies of the spleen, the Inws 
■which rt'^^uhite their \'nriution in quantity, and their 
cheniieul eoni]>ik^Ltiii[J. In ihiH wny I trust that 1 
may be ahlc to explain the exact eompogition and 
U4ett of the various eleruenta of whieh the pulp 
eon^ifts. 

The vnriiius cliun^i-* whieli U\\v \Amx' in tlu^ wplecn 
pulp, afl regnrdfl the blood globulc^^ ure as follow;*; 

III the fii"st plaee there may be oliserved many 
hhod globules^ single, presenting their usual normal 
e-tilour and apiicjirHTice, some of whieh nn.' collected 
into nummidiir row*, or licttpa^ or mas^s, of vupying 
fonn and wi/c, in »ome of wliieh the outline* of the 
globules cannot be distinctly detected. The great 
majority of the blood discs, however, under certfiin 
circumdtiinces and at certain periods), ])rc^ent thcta- 
selveji aa nmler^^inj^ vtinoiiT^ Htfij^e^ uf di^iiitegi'iLrHinf 
and this disintegration appears to tuhe place in more 
than one manner. 

First, some blood di»ca maybe observed (and tlie«e 
are somewhat minipmuA at cerUiiii ]jeriod:4), that do 
not preaent their U5ual normal a;>peAraneeB ; their 
me i» generally smaller (tbey vary from the /ifiOOth 
to the 7000th or 10,000th of an inch), theip form 
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varmMc circular, or njort? gtiienilly of UTi irrf^livr 
circular or oMon^ fonn, or indoiitod and wrinkled. 
Their colour is of a dcop ftcarlpt or orange red, 
and tlivir outline very dark and hiphly refractive. 
Thcec chADgitf may be olwcrvcd cither in single l)lo(Ki 
cU«e»,or alino^ its commonly, in small or lurgi- ln.'U|w, 
or masses of tiicm collected together; and when &ucli 
occur in inassts tbuy aru of » detrp rt-d colour, or 
reddiifh brown, quite ditstinct in colour from hc*^pa of 
tinclmiiffttil lilorwl discs. In otlier i-ascj* t.lu-se Ain^le 
discs tnay Ik ol>flerved to bccoinc fttill more irregular 
and ]iidL^iti.-fl in fornix uf ii djirki.-r rt^il colour^ und 
fintdly subdivide or break up into »mall, geni^rully 
circular, mitiiiU^^ dark rt-d, ivddwli-bruwn, or bUt^k 
granules; whilflt the heaps of globules undergo o. 
similar Imnsllion into gniniilef«, which citlKT exist 
ftcpumt^y, dii*pcrTicd in ihc substuncc of the pulp, or 
•JA mnAHt^ of HiK-h dark red gninuh*K. If^iiclj, tlien^ l» 
DO doubt» is the most frequent method by which the 
blood corpuscles in the r^pleen are disintegrated. 

Secondly. There arc observed, <itthowjk rardy^ jwr* 
fei:tly unehh-nj^i'd bliMhi diMS < unfaiiied in a cell; rhe-M^ 
discs present their usual nonjtaf appeanmces. They 
are circtUar in form, of nonnal siict and of a pale red 
colour, presenting no indeat^ition or wrinkling of 
their niar^iiiH, In imm.- (>f these coijd 1 ever defwl a 
nucleus on th* wall of the enclosing cell, which is 
exceedingly fine and delicate, transparent, and homcH 
g^cou^ in texture* The immlx^r of the contained 
diftcs yariciA from one to thr<H>, I have never observed 
tnorc of tlii# \iirieTv. 
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The more frequt-nt form, however, in which the 
cell* coiitnininj hlood- discs prcscitt thcmselveti is 
fhi? followiii;^: Tiny nn* hirgi.' vi.'«ck^, vhich vary 
consKlcral'Iy in wis*?; thrir iivorrtgc^ (UiimL'tt'r is the 
S-'inOth of an itu*li, rlie hirge.Kl IGOOtIi^ iht* Iiir-gtT 
f+izo iK'ing the mopo trc<]iic!it. Their torni is gcufmlly 
>L|»lierical, iw.>itirtiitu-<i ovhI nr oMutiy. They eouKist of 
an C5t4?rDal mcnibritne, iJorfectly tmn&pareiit, which 
Miinirtiiites ariutalriH tin it.^ wiitl u Ji-HliTict nucleus of it 
circular form, with a central imebohiis the nnclciw 
Innriy hIkhiI. the ?^ize of itn ordinarv hluotl diie. In 
many tio nuck'U« cuii be itecii. In the ciivity of the 
vehicle mjiy 1»e. nt-r-fi fnHii oiii- lo iiinmr len f^imiewliHl 
iiltoreil hlood dit^cfi, tliat l» to my, blood Ahcn of a 
v\ven]\iv or soiiiewliat irregular circnlar form, of a 
deep oraiujc-Tcd colour, with an outer dark refiTictive 
margin, whirh M)iiietimr< ]jn»sriit.s* w \rnnWM "i^ge; 
they do not present alsto the Ariinc distinctly flatt<»icd 
M|»[»eHninee (hat nonnal liUiod dSse-s do- Others ntvf- 
olii*er\*ed in which i\\\i contents consist partly of the 
nlxive cWchUhI iin<rrin] hluod diitCr*, one or more of 
them, hoM-cver, pi'esentin^ iiubiited tAff^ as if pru- 
vioiisly to rlieh' liivakhig up uito dark ^eddi^h granules. 
Lm*tly, other vesicU'B may }>c seen coritajniu;;^ a vary- 
ing nuiiilx^r of muhU ■rmnnh-^ from four or five to 
twenfv or thirty in numlx'r; these ffmnules nre of an 
in-epnlftr firm, with dark refmetive margmH, and of a 
pale nxl, or dark red, or reddish yellow colour, or the 
v<!fticle contains a mass of i:olourlef^ granules. ThcM? 
structures, in one or tho other form, e{>nst]ruTc one of 
the main elements of the pulp. I»ii1 U-Mde« (hes^*, 
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there arc intcrsju^rw^d tlirniighmit th*; wliolc i.>f its 
subetaitcir ^nuudc* of varying fnm and siko in large 
r]iimiiilic'^ niul ihvut* un*^ ]>rerj^('.ly ^iirilur tc t.liost- 
foiin<l in tlie ftbove dc^ribcd cells, and which conso- 
qiienlly appear as the tlt-hrisof Thf^diHinU-graftxl hlotnd 
disce. They varj- in ttizo; some ure txtxt-Jingly 
miuutc f^t^v gnLiiii1in«T uthttnt exist nn KiiigU^ i:(M'|jii«c1<4 
about the ti^c of the blood diecs, or aggrcgattona of 
sucb, ov ill vnnou^ sized masses; thdr fonn also 
xTiriea considerably; their colour U of a deep it-d, or 
reddish yellow, or bkck, and their margin?* jiiv lUrk 
and r^fructivcf. I» sonic ca^cs thoac tsorpu^Ki* urc »0 
iKifiKTouK HK to fiirrn Hie nhief i^ikttitiu^nt iif ihi^ l*iil[^ 
lit other timc^, again, thry exiBt only in sparing 
nuinbiT*. 0(*ciwJionaIIy n large number of rethiixh 
crystaUine fonus are found in the substance of the 
piJp, in the plnre fif tln^ aIhivi^ dowcriWd eorpUKcles. 
They exist either aa freo crj'atalft, of an auicidur form, 
txt'i^^dlngly mhiute in si/e, whie.h, wIjmi wvn si?[mi- 
rat<*Iy, huve a pule red eolour, or of masses of such 
crj'MtaU nygtvgatLHi togcrtiier, wlien they present » 
hrilliiint rue] colour. 

Th(> »]>ove iWcri|ition of the changes which lake 
place in tho blood globules in the pnip of the spleen, 
IK intended to illustriite the pix^gressive changes wluch 
nro olk&tr%'od to occur in tht-ui from a Bcrics of cxami- 
it»lion<. 1 Iii'V tl" not., howL-^er^ present tiie «nne 
appearances in Tuan and all aitimolit. 

la OTon, I have in two caHeA only observed tb<^ 
«xistt;nc;o of blood corpuscles included in celK and 
tlicn only in Mnall nnTn1>eris; iiml tlii^, ^vliieb \s the 
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result of numeroan cxaminmionft iiittdo under many 
vaiying conditions, \\'ould lejiJ me to conclude tlmf i(. 
w A condition wliich but veiy rarely occurs. I have 
more frequently, liowever, obaenxd that the dcj7nrQ.t« 
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blood discs, cither singly or nggregatod in ma^ee, 
pri*sent the. changes that I havfr ahovt- df-ftcrii)cd, l>c- 
cominp wrinkled and corrugated, prosonting occaf^Ion* 
ally a dark indented edge, and finally breaking up 



■ ThU figiii* n'|irft4eul* thf* Ki1<»iuFiiitaiy Htmc-tura coiapcHuig 
the jkutp <7f tUr hunuui splvoi - a a. blood ccri'i^iidiat ; A ^ dolbcd 
nudui ; t e, niiuU^it^ roaiolM ; d d, ool<-iir<ii:l ocirpuaolcfl of hrmfttin- 
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into a maaa of dm&ll rcddi^ rcddbh yellow, or black 



gr&Dul 



es. 




• The vlomrnitdj^ sitruotiirc* oompoain^ tin; p^ilp <*f Uie npleioii 
in Ui« hovw : 4i a, blciixl (!orpuHiU« ; b I, blood oorpiuok* oqd- 

TivJi?liHi 1 Till* vr>w nl fhi- f/i|> of the- figun illTiMrftfj^ t)ii> |ir&> 
cam hf wbJcb ihe difniutt^^tiou ef ih« LIuckI gl^ibulus ia vficctfyl 
wiMn iii>t moludtM] in wllu 2 The rev ut ^« bottom <nf tha 
fifurr illiiMnitM lIh^ iirotm liy wKivli the filmxl corpiiMli« iut» 
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In the fione^ aini iiL*o in the as^ (the former of 
wliich I hftV4* ma^t fn-quently exmnuieJ), tin? ilislntii- 
gmtion of the blood disca may l>c obscncd, I lliiiik, 
more perfyctly ao<J coini>Iett*ly thiui in nuy other 
or<kr of the- mammalin. In huth of thc-«<c ftuimj^b the 
Aisinti'gnxXum nf tIk- liloi^d <ltHC« i» effnrted in Inth 
wiiys |>rociE«?ly aa I havt^ d<^scril>ed above- 

Amon^l ihe rodentia^ I have chiefly exaiBUMxi the 
rabbit and the rat. In the former, the diaintegmtioii 
of the blood dUes U effected in cell* mid ]i«i"tly in 
tlioflc blood globulea not included in ci^Us. In the 
rut, di^iiUo^ation of the blood globule*, on the con- 
ti'ary, is mtirHy fff€<:kti in Wood glohulet* not included 
in cells. In other animals, as the sfaeL'p and |>i;y, [ 
have never observed any di&integration of ilie blotid 

It would ajj^iean then, from these obsenations, 
that the dlsinte^^racion of tJie blood diticft takei- place 
in a different manner in man and in the nuunmHlia. 
In tiome easels the blorjd fclobules being, previous to 
their disintefrration, included in nucleated cells, in 
«ther*i, on thr couiniry, their destruction is effected 
without such meluiiion taking place, wbilat, lastly, in 
Homt? ttiiiuiHls, Iwth of theae methods appear to bo 
nea-jtsar)"- As rc;?-ards the manner in which the fl«ine 
pi-oei>&_s is effeeftd in birds, reptiles, and fish, a 
dtitaUed account will be g;'ven in the comparative 
uiiHtomy of the oi^an in each cliw». 

Let Tnc now consider wheiT the above described 
eI*-in<TiN nri» silnrUL'd, where, in fac(, the nbove-mcn- 
tioncd chang(fa occur. I>o they occur in tJie suli^tfinei; 



. 
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of Uk' pulp external to die blood-vesseU, or in the 
siQollor artcrica aud vcinst or in both these siluo- 
tiotiH? 

Fkj, 37* 




The cliAT^s* a!»ove di^-HrrilM-il ofirtir rhiclly in tin; 
fiub^Ttance of tho pn!p external to the vcftseb, ;»v6aWy 
H]^f>jiartly in tlipsiniillervpsst'ls themselves- These ro* 
loured oluiii-iitH> which form, ut ccrtuin pL*ri*jtl*, a hir^c 
portion of tK« spteen ]*iilji^ coiiftUt of dther free Hood 
globules, or h^ape of globules which ftr© uiinr^^lcHl with 
the parcnchymii cells of the Aplet^, sctttt<?rej tliioii;;h- 
lUt the puli>, KOua oxtravnsaU'd from The *niiillor 
Linllary veH:*i"l[* and from the virins. In my (U'M'.ni>- 
tion of the blood-veaaeU of the pulp, it was tliere seen 
Utat a very large number of the capillary vcMcIa do 



* Tlir Bti'Mcturw (^iut[jiWiLv thi* V^'^P *^'^ ^^"^ iltlG^iL in the nt ; 
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not become ilirec{{y corm&cU^J witli the ^'ellL^ but 
that Ihc blood iudf ti^nreraecl intercellular paa^ages 
Ix'twLHfii thu two sets of vi?sseU. It waa also seen 
tliat tbc veins, instead of communicating vrith tach 
oilier by u pluxiliuui lu^work, hh bml Ueri LTn> 
ncounly described, actunlly terminate or become con- 
tinuoua with numerous uiterceUular Bpacea, by wlilcli 
these vessels communicate with one another, that a 
vetioMi< [tk'xus (t-xceptiiijf in the ehduiiia and of^hidltt) 
is incapable of being demonstrated; and tbc rct*ultsof 
injeclion show that, if tliese vessels an? filled beyond 
a curtahi point, their contents pass from the extreme 
t-ndv of tbt? vein Into ibc »ub«tHi>ce of tljL- pulp, thaf^ 
in fact, extravasation occure. Now if thft*e facts 
are Iiome ui uiind, it is easy to eoneeive that whorij 
uudca' the numerous and very great variationB in aizo 
thnt tbc spltT^n tinileTgocs, the txtremcly di'Iicato 
vessels of which its pulp consists are distended with 
blood, the delii^ate ihaniels through whirh the bhxid 
passes are deatroycd, and a greater or less quantity 
of blood, Ht'ajrdiiig Lo tht^ inciiiujcrd or ditniiiirdicd 
amount of repletion of the organ, is ext rudcd into the 
subst^nrr of ihe pulp. The ix^casiiHjal oceiirn*m?e in 
Bome aninmle, in the blood of the spleen, of blood 
gIobuk*» inchidi*d in cell#^ nt- wirll as their viirioiis 
metainorphoses, might lead to the oonclu&ion that, 
uiidi^r some circunistancezs flit? aliovc deftcribed changes 
occur in the capillaiy veeseU or in the gmaller veine, 
either wbilst the blood ia travcirsing them, or from a 
BtagnatioQ and »ubse^uent mctamor^iho^'S of the 
blij(Hl talking place in thcm> Xow, although I am 
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unable to controvert tbt8« I m&y day that in no 
fiiilmulM Iinvi- I in any case Iktuii able ttj dt'tect tite 
changed above mentioned to occur in tlic blood* 
veftsuJs; and tIte fact of the occadoiial occurrence of 
tbcfie dementi in the blood of Bomo anitnaU and their 
tota] non'^xiHtence in others, ^voiilJ rather k*^ me to 
bdicvG that the [julp tmue i» the situation where the 
iiI>ove dpscrihci! dmngi»» ihiefly, if not Holely, ucctir, 
and that their disintegration occurs external to the 
blood- v<.'jf£els. The [:x:*."jiaional occurrence uf t!ie ct>- 
loui^d C'lcnientfi of the Ki>lei^n In the enicrgiug blood 
probably df|)endrt w^m \hv iltiriHiin iif the [iiilp 
obtmning ingn^aa to these veit^aelfl. 

Having considei-^d the situation which the aliovc 
doscribcd elemi^uttt occupy, let me now con&idcr hovr 
and in n'hat maimi-r the above*menttoiK^ changes 
occur, tt is exceedingly dif&cult, if not impo^$ibIet 
to dumonfitrate by what laws tlie disintegration of 
th« blood plobuloft are affected after their extruBion 
into the substance of tliv *])Iccn pulp. TIic steps by 
which that process is effected have 1>een already men- 
tioned, aa far as ilie separate blood f^tobuic» arc 
concerned, but with regard to those whicJi undergo 
divntegration in celL^^f I have not mentioned iheir 
d«volopm^t and growth. I shall describe these 
changes now somcwlmt more in detail. It ajipcara, 
irom the reiiult of TUimerouj; ubser^tion», that either 
ft tingle blood globule or a ina^ of them may heco»\c 
gniTOUnded by an exeeerlingly delicate cell wall, 
without the pre\nous tbrmation or existence of a 
nucleus, which, In fact, \a not to bu ob^rtx'd during 

2 
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flie Trholc p:?riod of the dcvdopmcnl and grovth of 
the voaicla. M^r*? IViquently, bowever, the Hood 
globule:* hhve collecti'd Aix>und ihvm a variable 
quantity of pTinular plafiiua, in which tho existence 
of a nucleus can be- clcurly detected in some crLM^^ 
II woidd ai[)|H.»iir, liK-iiT i^nxt in ffv^e ca^g ilw fimitti- 
tion of n nuckuft ijreceden the tkvelopmeni of the cell 
membrane. 

These obacn'fttionfi shovr thnt blood globule*, uilboT 
HLU^ly or in iniiA:*^'*, lN*r:i>mu diMnti.'^raUHl when 
effused into th(^ spleen pulp, without the iieceeeity of 
their inclitsioit in ct*llut»r t.'nv<?lQpes : that bluud 
globule?^ do become- inclosed in a simple reside vrhich 
»p|H'iirH ronru-rl in l.lii' |ilitKrnTi nroiitid titi'nifinul wilh- 
out the existence of n nuclonri: tlmt bk»od ^lobuW 
l»ecnni<.* iin:lo?4cd in a ili^tijict nncWt^d vi>&!cle. hut in 
these eam.'e tlicfonmition of the nucleuB prL-<;edi-£ that 
of ihi^ inventing inertdirniu' — ti hiw whieli tLj>|M«n< 
coDE^tant in the procesB of cell development generally. 
It now lK'ruiiK> » pmnt of wry cnnsiilerable im- 
portance lo cojii*ider under wliut <:ii'cu:asmnci?« the 
above-mentioned changes occur; with what uniount 
of frequency aix^ they observed. 

In urdt:r to obtiiiii information on this point, I had 
recourse to a lai-pe numhcr of expt.*riments on tlfcC 
game horHts used for the aniilyM'-* nf t ht- blood of tJic 
spleen, aiul also u)ion rabbits and frogs. 

In the spleens of eiirhty horses that I cxaininefl, 
diHintegmtioa of the Mood eor]m»cle» wa« obe^n'od 
in rtC, although the aninmU were placi^d under the 
most varietl uud opjKiitite conditionf^ I obac-r\'cd 



also, that in each case a large quantity of changed 
MinA «urpiisck"tt wvT^ to Ik? obsop\^ ill vvltj" fltoge 
fjf meWmorpho^iU. With regard to tho mmfion m 
the antmmt nf tlie.'^e elament.4^ micn^apniJic ejcainina* 
tion did not aftbrd much information, m the (juantity 
I'XiiiiitriLrd wtts iiLTeiwanlj" **von |»ri>xiinat<'ly ton wniall 
to j?iv<* a iMi-rtct rci^ult. But cvun this information 
l» highly iiiipitrritMt, li^* roiilirriiufury <if thtr irsiilt of 
the unalyeb of the blood of tho mmc animals in each 
aiAt.\ TIkt only Viirintiim that I nml<l ohsiTve wa*, 
that in fttarvcdor ill-ft'd lifyvst;^ n mudt fitrutllorninount 
of norrtiiil fiiiMid i^nrpij^scVji uiid hluhl ciir|nifich^* con- 
ined in celb were observed than in animaU in the 
oppof^itc conditionjs. Miprosc-opic f^xamination did 
not liiTorfl mnch itifwrniotion &» r^gi^vtl^ tht^- variation 
in thf. arturtuit of Mn'?ie ehinentw ha ohstTved at the 
varsnng perioj^ of the digetriive jfrocesa. Repeated 
examination showed that they constantly occurrotl at 
tfwry iwriod of this prowae — hefort', during, and 
ftftcr, ffvvn a long jicrltKl aftiT thr oim|il<rtion of tljii 
^feiitive act: and the chemical analyi^l!^ of the 
emer]gii^ blood proved that, altliough under vach of 
theftc oooditions a diminishod amount of blood cor- 
padclea waa detccteih a mor-e exact estimate waa 
obtained of the variation in the amoi^nt than could 
ibiy be derived from the examination of u small 
portion of tlio organ iiLicroscij])io^dly. 

In ftxU-ftxl nthbit*, the amount of normal blwd 
corpuscles contained in the pulp was verj- consider- 
able, a* comparted wHth the small number obac-rvcd in 
iVA/(v/ or skirved rabbilt. In tllc foniK^r, 1 oixit»ion* 
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ally detected the existence of Wood corpuaclea in csclls. 
Swmo of the normal Uik^ iliftcs alwi presenttHl s 
Tmnkliiig aiul iridc^ntation of their margins, aa if in 
rroc^E^ti of disintegration, and thi^n? ulso cxiittc<l ft 
lat^ number of veslcloe contiilning variouBly *hnped 
n.*(ldi9h yi-Iiow cuquisclos. \Vitli tti« <fxcq*ti(in of h 
much ffmalier ammmt of t!ioso (dements, and particu- 
larly of noniml Wot"! d\sc^ the same was observed in 
ill-fed or starved rabbits. 

In frugs and tinulji, iilso examined tniikT evjfry 
variation as regards their Tmtrition and <ligci*tion, I 
in every case detecled tlie Ntme changes of disintpgra- 
tion in the blood corpuscles that I havo elsewhere 
described. The only difference that I could detect 
wflfi oonsiderable variation in the amount of this 
disintegration at varying periods, animals examined 
when cjuite r\?eently caught exhibiting' these changes 
in a greater degree a» compared with those wliich 
had fasted for a very considerable period. 

Let. me, in the next place, consider the chemical 
composition of thL-ae coloured corpuscles, as far a^the 
ap[)Ucution of chemical rc-ngents will determine- If 
the chftUffes which I have above described arc correct 
— namely, that those corpusciea are tbrmed by a disin- 
teginition of iln_' n.'<l blood discs, it a]^ars almost a 
legitimate conclusion that tlicy have some relation to 
the colouring matter of the blood, and thai in their 
oomposition they arc allied to haimatin ; and such 
appears to be the result of the <rxperiments on this 
substance, wliicb I shall now bricBy mention. 

These coloured corjiuscleit are imvlublt in boiling 
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or cold water, alcohol, retlier, and acetic acid ; and 
so far this substance resemblea hwmattiitliti, which » 
unactai upon by the aarac rcagcnta. It la partially 
sehMv in l^jiling diluttr nitric iicid, which rt'inltTS the 
fluid of a jiftlo yellow tinge. It is also partially 
mltihU m a ImiiIwI dilute aolutioii of jwtuah, giving the 
fluid a brownish green tint, the colouring matter being 
j»n.<<.'i|iUnteil on tli^ cuMitinn i.:f iiitrin udd. Ft iasnlrmntt 
entir^ (tiseolvext by boiling lirjuor poru^acc, tlic fluid 
becoming of a dirty grt^enish y<-lIow coluur, tlie colour- 
ing tnatter being pi'ecipitated on the acldition of 
nitric acid, but without preseutiiig :iTiy of the sbudes 
of colour noticed wlicn bile pigment is jircijent. It ifi 
COmptifUltf dU'Sohed by boiUug nitric acIO, reialer-ing 
the fluid of a pale yellow colour, which, on the ad<Ution 
of liqnor ]>otrt*sir^ bt-c^jnieA fif a dark yellowish red 
Colour, and, on the addition of ammonia, i» again rc- 
precipilitletl. 

These experimonte fthow that the colouring tmittcr 
oontaiiied In the pulp of the tipleen i»cloaely allied to 
the colouring matter of the blood, inasmuch a^ the 
trtJiavioiir of tlun Mili^tnnce-, om thi.* applicJitioii of ei^r- 
txun tests, preaent* muny of the charncteristics, both 
of htematin, and b^niatoidin. The fiupposirion of fionio 
pbyeiologiEtt) of its analogy with the colouring matter 
of tilt? bilo, made me espet'inlly careful in the exaniina- 
tion of rbi« «ub*tftnce. Tlie tests, however, usuully 
aclcpplad, diB^nnerly shiiwi<cl thiit it did not pre-st-iif. llur 
least reserabUince with it, the exporimenta being re- 
jwAt^l in nmnerous instances with a Mmilar result- 
It would appear, from a eareful consideration of the 



above fiict**, thnt the coloured "Elements of the siilwn, 
vrhitJi roil fit, it II t<r occasionally a conHidcmblc portion 
of thf pulji, eJ5SLiitmUy tommt of a sitb^tiiice clo^t-ly 
iillit*<l to flR*ioli*iiriiigiimttrruf f}it^ Moih!, from wliit^h 
it ii*, in fact, fonnod, wlicn, iiiult^r cenaiii circuin- 
vtunr^ft, blood in extruded from tJic blood-rc^^b into 
the flubstancc of tho pulp. 

Tlic prccctliiig invL'stigation* ha\T sliown, that in 
the pulp of tlic spleen in iniiny»iiirnat)%, and at cc*itam 
period-s a x'a.rying niiinl)er of iKH-iuitl blin>d globules 
are CKtruded into the aubatanco of the pulp, and tbtre 
undergo a traiwformation of their elcmL-nts, the free 
blood globule* lx>eoniiti;r altcrod, their colouring mat- 
ter forming the coloured corpuscless or the colomtd 
t'lystaU foujid m the tissue of the pulp, wliilat the 
Ninic changes arc observed in those blood globules 
wliieh ure included in coU«» What i^ the ultimate 
deatiny of theae ? What becomes of the large quantity 
cf eolouped corpuscles and crystals contained in the 
pulp, and of iheceJUiUr envelopes Avhich invest them, 
itiid whieh UTor?ie oee^sionally cinivertecl into granule 
cells ? With rcganl to the coloured corpuscles, it ha« 
been already seen that the emerging blood, and even 
tlie lyinpliatie vcsseU, contain some of these granules, 
but they exisit oNimlly in such ^mall numbent thul it 
IS ab«>lutely imposMhle that thcftt- (Inidd can convey 
nway the large quantity contained hi the pulp into the 
cLrctilatioD in a solid form ; it is more probahlt, how- 
cx'er, that they finiilly bitiak upand become diswcjlvt-J, 
and BO are conveyed iiway by the bloody giving to the 
sennu na- djirk n-ddiuli brown t'lu^v thar it* resddue 
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in all CAj>e# pri'^ciitri. Witli ri'j:;ard to tlio plmmut m> 
routuliiig thc'^ cbai]ge<i cor]>uscled, the nucleated 
vf'SW'-loM ill wliu-li tin^y are rjct-jiAiiNiiilly aiuTuined, jiml 
the colourlce** gramUc ccUe lato which they, in sotno 
<tksv^ IwnrtiK' CfKix'crtwl, it is [)i\ibiihlc timt iht-y jlIso 
fiiiiilly brt'uk up, and iigaiii enter thi' circulation, 
lUtd ai«8iHt hi frjruiiii;^ iht* mv.jvm^ lunoLiiif, nf fibriim 
tuid albumen contained in the emerging blood. 

Although it may be freely fL*lmit.ted thntth^f^hangea 
above uii;ntioncd do lake plsitc in the *pleeii, it may be 
n^kts] ; Iw tlii> \}u* imly urgiui in wliich thrfli? chimg^'s 
occur ; Are blood gli^bulet* ever found in any other 
organs undergoing the 8amn ti^ansformation aa huA 
bwii ob^tTved in the pulp of thy apleen ? 

In i!uin« I hjive n*'ver <)br4n'\<'d any changes in the 
blood globnlct* of mher orguu* similar to thoHO that I 
have notieed in the jnilp of the ^ipleen. 

In iiono of the inattuniilia, alao, that I have 
cauuninod — namely, the hor^c, uas^ d«g, cat, rabbit, 
and rjit^have I ev<tr nolicetl ibo diwititej^ration of 
tho bhKMl diarft in any vither organ. 

In binis also, and reptiles, and in som^i £&heA, the 
Nime results have been obscrv'cd- 

In other fisht*, however — as in the bream, carp, an<I 
tench — I havcl'nqnentiy noticed the UloiKlcorjaiHele* 
prejOTLling the -uime appeamnees in the kidneys and 
liver aft I fihall eUewhcre describe in the spleen of 
tb«fie Ewimalfi. They wsrc not.) however, of constant 
occurrence^ nor tlid they exist in large numbers. 

ThG«e ol»ervation» would lead me to cunelude, that 
ihc changes above mentirtned obs(rr\cil in the blood 
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globulea in the ]>ulp of tfic fiplcco, tirc (K-ciilinr lo this 
Off^an, in thv highvr vcni.'l>nihi, iukI iJmt tlun' caiiiie- 
qucntly represent a part of the function which this 
oi^giLti nonnally pfii-fonns, 
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The preceding investigations on the composition of 
the i'leiQL'Ut^i of thu [julp uf thv spK-i/n, sua (Ki*.'rnjiiiir*l 
from their behaviour -with eertaiii clicniica) re-agcnM, 
serve lo fiiTord a verj limited knowletlge of their 
structure, and do not add the least information rc- 
pnrdin^ the cmnpofiitlon of the fluid clement of the 
pnip, the nature of the inorganic coiifititucnt^ or the 
ultiJnHti' elenieTits of whieh it jh funned. Il is ihls 
uiiix>rtaQt part of my auhjcct that I &hflU now proceed 
to examine ; and if we ci>nsidt?r how intimately tlie use 
of the spleen is dependent upon the nature of the fluid 
und solid constituents which form tlie pulp, it must be 
ullowod that tlicre \a no part of the preacnt investiga- 
tion tlint huA a more iiii|Kjr(iint bearing than that wiiieh 
relates to their chemical comtxtsitiun, more especially 
in connexion with the eompo^ition of the emerging 
blood. 

During the last few yi^irs, Schertx, in Genminy, Iibs 
mode a long-continue<l »ej"iea of invc»tigatioug on the 
coinpijsit.ion of tlie pulp of the »iileen, (he I'eitulls of 
which he has published from time to time. In his 
nh»lyBi.'« he iiientiuns the yxistvnci' uf a number of en- 
tirely new compoundj?^ as well as of uric ncid in hirgo 
ijuantities. The highly imjx^rtant eharuetcrof tlictc 



CHEMICAL AMALTSIS OP TffE SFLKEN PUI-?. 203 



analyBcs dctcmimcd mc to investigate^ in a preciacly 
«mil»r iiuiunt^r^ tha exact curupof^ttloii of ttiU orgutij 
ikndthc results of my c>l>servation3 have been, in mftiiy 
respecl^^so much at variance with hiftftt^itenients, that 
I hftvc felt bound to enter into a somewhat tcdioiifs 
though detailed di'Srrlptlon of the methods in which 
the ai}aly3cs wore conijucted ; at the same time I shall 
jilare a hrirf Huniniarj' of tliese reaulla at tb** end of 
this description, to which a tabic is appended, illua- 
iratiiig the cLciiiical coini>osition of the orgiiii, as do- 
tcrmiucd from my linixlysea. 

(J^roj-imaff Analysis.) 

Ifilermmatim of the Amotmt of Water and Solid Matter 

in that Sj>f('f7i. 

The amount of wati?r and solid matter composing 
the tnibocukr network wa* as i solid to 3'39 watar. 

The auioniit uf mitr^r n\u\ ttidhl matftr ruTTipoving 
the pulp was, at difformt periods ofUft^ aa follow*; 
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AvoraifSj 1 to 4 10 



The flmoiuit of water and solid tnatler composing 
the entire organ ^'a8 at different periods of life as 
follows : 
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These cxpcriintTita ftcn'e to show the amonnt of 
wftTer and »olid coiiT^ticuoTir-* of the ontirti euWtanco 
or the f*i>iecn, the }>ul]y iiJ^ma of the orgnn suporately, 
and the ti*nbecular U(*twork, I shall now enter into 
n (ktjiiled aciount of our Proxiniat.iv« Analj-sis, in 
onk'r to dot^nmtK? the compofthicn of its organic 
constihii'Utit. 



PJIOSTMATB AKAIT8I5 OP THE SPLEEN. 

Ill tliL* first expt-rimt'iit tlm^' Iniltijcks' splocnjt WL>rc 
slicoJ and will mixed with wartr, and the trahccuhir 
r i>-sut>arid i'«|>.Mile Ifi-iitg reinovEKi, the liijitor vrnTt !<h:»wly 
he&tt^d to ahoAit 180*^F., by which the greater portion 
of rhealhuminoiis mafiiTs wpiv ciiagiilatcd, and some 
of the coluuriii^ matU-'H- thrown down. It wn* thcii 
filttuT^d through n liiirn tihilh^ mid to the clwir yellowish 
brown liquid, baryta water added in cont^iderable 
excesa; a <:opioii_s piTcipitati* fell, which waa nnnovwi 
bj* filtration, and the di?ftr liquor evafwratod on fl 
wat*.T'lmt }j, nt a (<.-Hi|>enitiii'e not txci-isling bSft^; an 
the cone onti*at ion proceeded tho i^urfaceof ihe liquor 
became covered with a pelliclr* of allnirainouB matter, 
which Avns sJdranied off tKini tune to time, Tlic con- 
centration was continued till a syrupy maj*S was ob* 
tained, which, on cooling, beramea stiff jelly. It was 
set aside for a week, in order to see if any crystals of 
kreatine would make their a]jpeurance ; nom?, however, 
could be dctt'ctfd by a most careful microacojjic exa- 
mination. The itame experiment v.-a* rejK'ated with 
three more spleens, with a similar negative r^^Ault as 
rt^gards kreatine. 

The f/*flfl»t-e of kreatitie being thus confirmed, four 
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more |«jrfl*ctly frc'»h spleens were tnkcn, and the tra- 
hbcular matter being removed a* bt'forc> the pulps 
were boiled for a quarter of an hour with distilled 
wattT, by wbicli the albuimiioua and colouring: matters 
vrcre tbro\;'n down, whilst, in the aqueous solution all 
ihe soluble parrsi w<-nr aujijicndifil. 

We have conftequenlly to analyne those products 
insokdJe in ^^'atc^, und itlso those that are contained in 

Tlio insoluble portion, which formt^d the chief com- 
po!K"Ht of the pulp, was of a Utid- 6r*>iniisfi colour. 
On aubmiltinp a ]x>rtion of this to boiling dilute 
epirit, to which a small quantity of aulphuric acid waa 
lidded, A chjar dari: red solution wue obtiiinedf which) 
oa cooliiij:, deposited a quantity of greyish white 
flocculeni prei-i[>itatt^^ thered r.olnuniig Timtli^r remain- 
ing in Bolutiom On CTa^KJrating this fluid the co!mir- 
ing matter «e)Hirated in the form v( thin flattened 
rtddkh brown tamince^ cxat.tly like the Icc» of port 
wine. TIia*w eohniretl Inminw were soluble in diluCi? 
boiling liquor pot aaaap. forming a deep red eohition. On 
the addition of hydroeiiloric atrid, iht* cHjltmriTig mat- 
ter waa precipitated of it« original colour, iwt in green 
dftlceM; an«l im thi^ additton of nih-ir: arid the. colour- 
ing matter waji likewise pi-ccipilated, not, however, 
giving the varying sha<hrs of enlour wliieh bile pigmeiit 
in nil ai«?* pp?fients> These experiments show thai the 
Ojiloiiriiig inatfpi*!- s»'[Mtrafeil by ihft spirit frrmi the 
irn^ubU portion of the pulp is precisely analogous to 
the litetnatin of the blood. The ittsvlul/U [>ortion which 
raoaftined in the fiplrlt soIutjc>u, atid which wa» now 
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freed from its peculiar colour, presented all the cha- 
lacters of pure atbuTnen, being coa^ilated by boiling, 
buing iofiolublc in water and alcohol, and by its 
eolubllily in ciiu^tie alksJica. 

The iitaolublc portion of the pulp U tima ^hown to 
be corii{K>aed of two organic compounds, olbwtten and 
colouring msktb^r^ alliid to the fn^matin of the blood, 

Wt? must now L'AaiJiiiit? the solul'f^ |M>rtioti of the 
fipleon |>iili>, This, after bcuiff acT>aratLd from the 
iiiWubli" purl, by filtration thiyiu^zb u liJioii clotli, woh 
treated with baiyta water until strongly alkaline; 
filtered from the precipitate; concentrated by eva- 
poration; the excess of bama removed by the 
addititin nf sliglit es€(*KH of nulplinric mcicI, fiUeredf 
and the filtrate resented for dii>tillation> 

The precipitate ocuibioiied by baryta water, »fi well 
as that fiubficqucntly obtained by sulijhime acid, wa« 
wwiliwl, uud eacli dissolved wpnniti'ly i»i dilute 
boiling caustic potash. Dark brownish red solutiona 
were (ibtained, vrhii^j, after being filtered from th« 
icKiluble residues, gave, with hydrochloric acid, 
cojHouH (awn- coloured preei[jilttte«. TIiezHi precipi- 
tates were carefully examined under the microscope. 
They did not appear to have the least cry^ttalline 
form, neither could any crystali^ be detected !n the 
tnasH after it lind rcniatned fur a, lung tiiuc in contact 
with hydrochloric acid, 

I'lrtlionft of enrh precipitate were treated with a 
drop of nitric acid on a aimill porcelain dieh. Yellow 
solutions were obtained, which were cautiouidy cva- 
porated. The residue oblainod wua br&wrmh ydUw, 
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without a shade of red or purple. The addition of u 
drop of ammonia did not give the iimkIkiu L>f 
mim*xido; and caustic potash produced an intense 
j'cUow colour, instead of ii violet tint. These experi- 
ments were repeated a ;!:i'cat tnuiibcr of tiinee, on 
ditftrent preparations, but in no iii>tani:(.- did the 
microtscojH) reveal any crj'etalline forms, nor could 
any proof of the existence of uric acid be oLtainfid by 
tho chemical tests. 

Tlie projiertii-j* of the precipifaf^a from the nlkalitie 
fiolutionfi by hydrochloric acid, were them : They were 
readily soluble in caustic and carbonated alkalies, 
and in aininoniti fonuin^ic dark red j^uhitiouf^ from 
Tvhidi Uk- Hoconk-nt niatt^ir was precipitated, unaltered 
by the addition of a eliifht c?£ce5S of hydrochloric aeid. 
On the addition of muriate of ammonia to a caustic 
|>otn£fa Kolutioji, no gelatinous precipitcilc wa^ pro- 
duced after atimdiiig for nearly a week, neither wiu 
there any pre^^ipitate formc^d by allowing a stream of 
carbonic add gaa to paas through the solution for 
a con^dtrable time. The ainin^nini'id solution, oti 
being cvapomted t/> drynci*^ on the water^bath, left a 
brown liuninar shining mas^, which diKiKilved with 
effervescence in dilute nitric acid; the acid solution, 
when «>vaporuted to dryne?H« on the water-batli, left a 
pure yellow rei*icluL\ w)iich, on tlie nddition of a drop 
of cauHtic |Hifa>h. btranie much darkm'. 

The potash solution of the anunoniaeal residue 
gave no pri-cipitat*j witli ciiHxinie arid, but witli 
hydrochloric acid the flocculent matter reapjHJUR'd, 

In unother set of experiments with four spl^m:^^ the 



m 
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coa^littixi )>ulp vt'as bijilvil four »uccx'ft>;iv»Mmu*ji" ill die- 
tilkd wftter, being sqiieeKcd in ji powcrilil prc*» wftcr 
each boiling; and iK'fort'tliP addition ofbaiyta water it 
was filtered, by which a perfectly clear bright jv^llow 
liquid wjis obtsiiiK'd. TIk- |ii\-Li|"it!it<** obtained on 
treating the caustic [.iOta*li Kilutioii?* with hydi-ocJJoric 
flcid were, in thia experimentT less colourcHi, Bnd the 
alknl'me noluHona had a less rod tint, biit in every 
other respijtn tbi- propunics of tbt procipitatee were 
the same jw b<_-fon*, and in none could the existence 
of uric unci bi.* d*'U-ct<*f!, 

These re^ulta differ materially frf>in those obtained 
by Scker^, According to that dintin^lshed ]>hysio- 
Icgieal chctni^i the precipitute*, by biin-to water, and 
subfecqjt'ntlv by jtiilphtTnc uiul, contniii twu urganic 
bodit'^, which dissolve in dilute eaiiHtie i^ftn^h, from 
which thej' are &ej)Hraled by bydrocliloric, and *i]«o 
by carbonic acid. The precipitates obtained by the 
German ch<;mi*t ure ilej<t.'ribc*l Ksf bi-iiig crystalline;, 
and as yielding distinct and large yellowi?^h -coloured 
crvHtaK aft^r long c*nitai*t with hydrochloric acid. 
They are moreover stated to giv*?, with nitric acid 
and ammonia, tbi'brilliiint purple colour of ntuit'xiik-. 
In Schcrer^s experiment*, a gelatinotij^ precipitate of 
wniA^ ti/airwumia was obtained on mixing the caustic 
potosh solution of the cryfilalliiic precipitato with 
murinte of amnioniu, ii.nd froiii the filtereii liipiid a 
ycUovrish white crystalline ]wwder was dq>oftitcd on 
gentle evn|Hirjttion, Tliis erystalHne jiowdGr waa 
readily soluble in ammonia, and wbon thy ammontacal 
fiolution WB» e%a[ioraTx>d to dryti^sw^ and toMrd with 
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nitric aril), it gavt' n purely jrllnw utiilu. Thui* far 
it agreed in pro[>ci'tiet4 with the eubstaneo ol>tainL-d in 
the cxperiraenU d*rscnlK*<i above; but on p&flAing a 
current of carboiuc at'id thi*ough the pota§h solution, 
Schtrcr obtiiiiK'il n white crystalline powder, solnhle 
in nitric acid, v?Uh dU<^n^af^<rmeDt of gns, but very 
sparingly Mihihle in boiling hydnx:lilarin m uh The 
new eubstancu was very Bparingly soluble in cold 
w»tcr, and was deposit^^d from its solution in hot 
water in the form of a line powder. It was aUo 
^nhibli.^ in hot alcohol. Ir^ solution in hot nitnc 
acid yielded white ciystals on cooling. On analyaia 
numberfl Avcrc obtained, which led to the formula 
Ci H, Xj O, wiuch i>f xanThic oxide — 1 equivalent 
of oxvpi^n, and wliii^h diffei's iw^rn uric ttfid in con- 
taining 2 «r|uivalenTs of oxy*jen losa. Scrherer gives 
it the name of hypoxanthinf., auvl stateft that he haa 
found il in thE> human upl^en at all periods of age, 
And likewi.'W in the suh^tance of the h(?urt. 

I was exceedin^fty anxious to confirm the^ inte- 
resting obeeni'ation.^ of Prnfeaaor Stherer, but although 
I folk)wcd kif» method of analysis to the letter, and 
worked m one experiment on the spleens of twtuty- 
five oxen, 1 have wholly fnilcd in detecting either 
uric acid or hypoxantluite. The same experiments 
wert' jwrfoniu'd in a pi^ecisely eimilar manner on the 
pulp of the human epUen, and with a similar ncgati\"e 
result as refrard» the pre^nco of uric acid and 
hypoxanthine. 
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Examination of tfu Aqueous Eairact of Nini BnUocks" 
SplePTia^ afttr the S^paratiim of the Pnci-piUUtJi hg 
Hanfta Wata\ ctiid siAaequeuiiy ^y Sulphuric AcUL 

The concent rato<l li<juor, ttmoiiiiting to ubout tlirce 
pliita^ and which conlaiued an excess of »iulphuric Acid, 
WW submitted to distillation in a copper still, in 
which u tlicrmometcr was iiisL*ito(l for r*';fuiatirij:f and 
noting tlie tcniprnitiiru, Thr fii-r*! two pints came 
over at S12* F. ; it wan rathor milky, and slightly 
acid. Th« t«nii)emttii'e then began to riae, the 
receiver was therefore changed^ and all that cam« 
over between 212^ and 280* waa rtoi'ived iu th* 
second vcBsel; it tunourited to about half a pint; it 
was perfectly rlcar and Miimgly and. When the 
thennmnet«r i-eachod 280", the character of the distil- 
late began to alCfir, It now asHumc-d a yellowish 
white colour. The rectiver wa^* »;^iri (^^baTj^jed, and 
all tliat camt; ovor bctwTcn 2^0° and 1140" was col- 
lected Separately- At this teriperatiire, and between 
it and 380^ heax'v black oiiy dropa came over, which 
were collected in a fourth receiver, containing a littl* 
water: the drops fell to the bottona of t]]c w&ter &• 
they paaned into thi; receiver. The di^rillatiou waa 
now stopped. On ejcamining the residue, it was 
found alinoBt perfectly dry, and in the form of a 
browoisb'blfick porous coal. 
The four di^tUIi^tes were examined Mpunttly- 
The fiipt (that pttSfting over at 212", and amwinting 
to about ttt'o pints) was saturated with carbonate of 
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Boda, nnd evaporated to dr^jiieas. The dry residue, 
whicb bad n brown colour, was iigaii) dUtillt^d in a 
small glass retort, witli slight excess of sulphuric 
ftcid. An acid liquor [larts^L-d into tlic ix^ceiver, wliich 
waa Again neutralised with carbonate of soda (an 
Bxcem Ijeing H\'<ji(Ied), and <?va|H>i'aled to drynas**. 
A crystalline mass was obtained, very little coloured. 
It u"M» readily hoIuW^^ in wjirvr. On flit.- mbblioii of a 
few drops of nitrate o( silver to et portion of tlio eotu- 
lion in a leiit'tuhe^ u pn-cipilHte was uhlaiued whieh 
at firat was nearly white, Imt on applying beat it 
became dnrk^ and in a sliort tinuf tbtf botto;ii and 
sides of the tube (x^camc covei'cd with a shilling 
ra^^tJiliir [)<*piHit of n-<hio«-d ttllver, l!ui8 piviving t1ie 
liquid wbich pa^^t^ixl over at this tenii>cratiire con- 
tained formui aeid: but St is bv no meana to be 
inferred ftom tliis that fonnle neid exists ready 
foniiLi] in the !*pliH*ii, it Inking well Itirnwn that Uiia 
'iu:ad U produced under a great variety of circum- 
Btsneea^ from fiuiivj nr^aiiir eGinpounds, and particu- 
larly by the action of sulphuric acid upon them. 

The wcond distillalr (that jm^Mug over Iwtwera 
212* and 280') VfVi^ likoT%-iwe saturated mth carbonate 
of >oda, •?i'np*jrtttHl to dryness; and the reAiduCt 
re-distillod mth exce^a of sulphuric aeid, a clear 
colourlei^ft strongly aeid liquor passed into the rereiver. 
A portion of the dietillat« was exnctly neutralized 
with carlN^niitc nf wnla, and on adding to the r^oUition, 
in a tost-tuhc, a drop of pei'chloride of iron, a deep 
bUw>d-rei) nolonr was pnidiiced. Another portion 
was miKerl with sulphuric a<"id and aicohol, and 

r S 
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beaied, when tbe unniistaikeable odour of acetic ether 
waa evolved. The iicid in th(3 second diatiUatc waa, 
thflreforo* princii)ally acetic^ mixed, howevor, probably, 
with tlie Hcid whirh stands immt^dintHy Ih-Iiiw if. in the 
90ric9 of volatile acids, viz., the ni(*tacetomc, or aceto- 
butyric, which a^rcca with acetic acid v«?ry closely in 
propci-ticit. Thi« acetic acid 6xi#td itt larfjc^" q^tAn- 
tittea, and, unlike tlie fonnic acid, ia probably pre- 
formed in the spleen pulp. 

The third distillate (that passing over l*ctwc«ii 
280" and 340"), which wa* verj- turbid and strongly 
acid4 vra4 mi:ced with hall' iu volume of sulphuric 
ether, and well agitated. On standing, it separated 
into two layers, the up]>cr of a bright yellow colour, 
and tW lowi>r of a jiider y^'Uow, The upjK'r ^^therial 
solution was dmwii off by a pipttlCi A fresh <jiiaii- 
tity of <*thpr was then added^ and the iniscture again 
well a^tated. On standing, it separated aii before 
into two layi-'r^, tla* lowi-r one being now almost 
colourless. The ethenal aolutioiis were mixed and 
distilled )t\ ft &mall ivion, on m wati^r-bath. A »iinHn 
quantity of a dark brown syrupy liquid renmined, 
which was strongly steid, and had an acrid burning 
taste, and an exceedingly disagreeable smell. It wa« 
biiili^l with aU"i>hol^ iii wliii'h it (lij^Kolvt-d, witli the 
exception of a small bhick oily globule, which, after 
being washed, was no longer aeld; it* quantify was 
too small to admit of any further examination being 
made. The nlrolioltc solution was evapoi-ated to a 
gummy conffistonee. It wns highly coloured, but on 
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Creating with ()l-jttil1<'cl water, a clear light yellow, 
fltmngly acid, anil exreedinglj acrid liqiiid was 
obtftined^ a black pitohy residue remaining undis- 
solved, which, by r[7[K*tttfcl wjLnhing, was coiiijiletely 
deprived of ftU acid re-action. The aqueous sohilion 
uras evai>oraU>d on the watfr-lKith. A paie yellow- 
oily drop remained, sti'ongly acid, and having the 
veil marked and offensive smell which chai'uctevize!! 

The aqiK-ou^ notution lying beneath the vth^^ria] 
was strongly acid: it was neutralisced with carhonati3 
of aoda, concentrated hy evajjoration, and thf^n difi- 
dlled ia a small retort with PKcees of sulphuric acid. 
The dL^tillntc was colourless, very sonr and pungent; 
it coneiatod principally of acetic acid, mixed, probably, 
with &cet.o-hnf.}Tic acid. 

Of the fourth distillate, too uniall a quantity wae 
obtained to admit of a close examination. The black 
oily dropft wcpt^ found, after t^tanding for tw<>nly-four 
hours, to be completely diftwolvrd in the wnfer in the 
receiver in which they were collected, communicating 
to it a dark colour, and a peculiarly disngrecablc 
odoor. On evaporating the ^lutlon, the dark oily 
drop reapjtearcd. AH i have to aay respecting it ia, 
that it wa» strongly acid, had a most disagreeable 
oilour, resi-inbliiig putrid urine, and an acrid burning 
taste. It probably contiisted of a mixture of butyric 
and valeriflnic acid^, together ^ith some neutral oily 
product«^ which eomruuuteated to it it» dark colour 
and peculiar ftinell. The re»ult* of these analyoed, 
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which wrre cuiiti rmii^r) hy n ftnuiTuL cn>tilliitiori of the 
uqiicoiiA extraot of four bnlLrxkH' vipleena, are precisely 
HiRiilar to thnse ohtoijitd hy Schm-er. 

I shall now intntion tho mcthodi* adopted for 
dt^liTiiiinin^ thi.r [ir<r>t'iK^c of htctic aci*l in the sjiIei'Ti. 

The jU|ueou* extmc^t of three bullock*' ftpl^enn 
having LePti treatttl in tl>e usual manner with haryte 
water, and flubaeqiiently with eli^ht excess of «ial- 
phiiric lurirl, wm jitroiigly concr-iitnitrc! hy craporation, 
and then mixed with four tiint-i* it^ bulk of olcolioL 
allowed f<» %tiiu<\ i'nr n day, nml fn^qumitly Jigitated. 
A vory considerable procipitaUon, conf^^tting prin- 
eip^illy of /;elafiiw, took place. The dear alcoholic 
extract Avas drawn off, and a second qnanlity of spirit 
added. Thift, aiYer Ktiuullir*^ a diiy. '»^'*w dniwn off, 
and u third r^iiantity added. Thv in^iublc matter 
was now nearly colourlej*a (it !ia<i a faiitfj yellow 
tin^), and the alcohol was only faintly coloured. 
The spirituous solutions were tnixed, and about four- 
fifths of ihe B]iirit di*rilleil off. The impure- residue 
in the retor-f, wah ireattxl with biM"vt»i. vnitf-r to a 
strong alkaline pe-action, filtered from the sulphare of 
barj-ta, and a current of CArlH>nic add pawied through 
the filtrate, till tlie oxce** of baryta was removed. 
All the organic acids existing in tfie original m|ueoa8 
extniel wt-re now in alcoholic solution, in the form of 
bar^iJi wilt*. Tlic solution was strongly concentrated 
OD the watt^r^batii, offain trcfltt^d with alcohol, and 
filtered. The clear Mution wa* placed over »ul* 
phuric acid ?W ranio. In twenty-four hours a eon* 
»iderablc cry&lallization had taken plaa\ and tlie 
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liquid b»l iipoutaneously eva|>oraitHl to a xyrup. 
TIu» ayrtip was removed vrit.}i a pipette, and boiled 
with nil wjucou» SDlution of «ulpliati? of lirae, filtered 
from the insoluble siilplmtc of bftiyta, nnd stpongly 
coiiceiktrat^d. A CLUiAi-ifd rry^ullinc ma»» «'»*» ob* 
tainod, in whicli, with n sti-ong lena, the pi^culiar 
(biiibic bni^bes, oriWicate- iKvJk' tufts^ of Inctnte of 
lime could be detected. (I must here observe that I 
had prejmred a large tjuaiitily of pure lactiitc of lime, 
by the escellGnt proceee recommended by Bctisch, — 
Amt'ifai^ Feb., 1847,— in order to compflre vrith the 
crysitah obtained.) To cnd<*avour, bowcvcr, to get 
better proDf*, the mixed lime waifs were n^nlissolved 
in a email <niantity of vrater, decomposed with slight 
txcew of ^id|iliiiric nrid, '■vajw^rated to « ftjTiJp^ and 
thm dgitAtcd with a mixture of one part of alcohol 
and fir^ partA of *»ttier; bv rbij* means mm^b of the 
colour was i-emoved. The etherial solution was 
distilled, and the residue in the retort mixed with 
strong lime- ^titon and boiled; then mixed with ati 
equal volume of alrobol (thoronghly to precipitate 
the sulphflte of lime), and filtered. Into the flltrntc » 
current of eiirhonic acid "W"** pu^acd, and the li'iiiid, 
filtered from the prt^cipitaied enrbonate of lime, was 
again plarmi over snlpfnn-Ic acid m vacuo. After 
"two dayj* it had become a crystalline mass, in which 
the ttine needle tufta that were obser^'ed before could 
agam bo detecttsd. 

The cvidwice, therefore, that 1 have to offer with 
reepect to tho existence of latiic iwid tu die pnlp cif 
the wpleen, ih that furnished b>- the c^ryslalline double 
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mfts of lactate of lime twii^Q ob»cr\'<Kl in the crystal- 
lization from the alcoholic and etlicrial »ol«tioTi*. I 
G4Q consequently entertain no doubt that lactic acid 
is a constituent of the spleen, & re»ult confirmatory of 
the analy<iia of Schercr. 



AtfJUiTAIK OF THF, INORGAKIC CONSTmJENTS OF 
THE PULP- 

A Wealthy human spleen, weighing; 2298 grains, 
gave 2305 ^m»w of osb» of which Hi'75 grains W€re 

In a second experiment, a healthy spleen, weighing 
2178 grainfi^ gave 21-49 graiTis of ask, of whicb 17'62 
were soluble^ S'ti7 imolubtt, 

ThL'se amounts serve to afford a veiy fair critt.>rion 
of the (jiiantity of ash yielded by a cert*iin known 
weijifhl of the spleen, but in each case it waa far too 
small to make a quantitative analysis, Under these 
circumstances, the spleen of tht- ex was selected, 
which, fi-om its large sixe, f^avc a sufficient amount of 
a»h to enable a quantitative dvl^nninatiou of \\s 
composition to be made. In this experiment the 
pvlp of the spleen of an ox, wpurHted fmm thu tmbe' 
cuIjc and larger vesBc!*, gave 111*'44 grains. 



Aah obtftTnttd from th« SoltrJiU Portion of tbo Pulp 
A«lH obtAinwd fi\>m th^ /ntafy^bi* Portion . . > 
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fOmposition of the Ar^h of th»^ Inj^ohihle Portioji {of a 
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Tahh illustrating the Chemical Composition of the 
Pulp of the Spleen of the Ox. 

The average amount of solid matter to ^ater in the 
pulp ia as 1 to 3'80. 
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Ultimate Anaiysi* of the SpUfti. 

Tlie FllitjiAtt- AiiHl^'^if* i»r thf (Irit^d pi^lj* <"f tin? 
spleen of the ox. taken from tlic average of t^everal 

Cfithon . . , 0203 

MydrogrD ...,.,, J^iO 

Kitrvf^'n 13-00 

Oxyxni «EiJ BijIliIiiu^ . . . I9'ftff 
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Uric acid could in no sin^^Ie instance he de(<?cleil- 

No «ub»tAnoc pre8t>ntuig tiie projjorties of hi/pc- 
xcaithm coiili) Ix^ foijiul. 

The uaual teafii /hr UU failed Jti detectiiLjj: tiie 
existence of any acids anatogoun to the hUiary ocidA. 

The teals for eugar tilso failed to diBcover the 
txi^tcncc of tlii^ compound. 

The rvi^uUat of ihcjif analygca serve to >ihow that 
the chief t:omfrt>neiir elcnuMit of the spleen is an ttlbu' 
min&m product, and eonsequently, thsit the chief part 
of the srcrrtwn of this glatid h » proteine^ a nutrimt 
coiM/wifJirf. It hn* Ix-en aIso aeen that a very eon- 
ftidei'ahle tjiiautity of rohurinfi matter^ analagoas in &1I 
ita properties to the hitwathi of the bloody form* one 
wf iho constituents of this gland. There iippc^iLra 
every reason (o believe that thia itub^ance is formed 
from the ciilouring matter of tlie Wood globules, 
which, under certain L-ireum^tanee*, arc ob^ervid to 
undergo a prooi.7^» of dirtrntcgratioti. The large 
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amount of srvn which is also fcund in the iasoiublc 
portion of tht- spk-vn cmitaininp; ilio ahov^ products, 
and which e.\idt« in mifch larger c|iiantity than car be 
Accounted for hy the amount of blood in the organ, 
it* alno (>rftl)fl,biy derived from the dil>ri» of the lar^e 
quantity of dUint^^;^ted blood di^'fi which i\w pulp 
of the splccii frequently coTitjiiiis. 

It U highly probable that the lactic and ])ho»phoric 
adds (l)ot!i of which are found in conaiderable qiiaii- 
titj") exist, pre-fomied^ in the substance of tht? pulp, 
and ^ve 1o it thi^ peculiar ucid reaction which this 
orfroii usually presents. It is hazardous to offer any 
theory of their mode of fonnation. 

With regard to the other ncida, the formic, acetic, 
butyric, valerianic, and mdacctonic, it is doubtful 
wlaHher they itre prC'formed in the su^istimcA^' of the 
spleen, or cxiet ob educts of the proccs^s by which 
they are obtained, being capable of formation, pn> 
bably, from any animal comiKJund acted upon by 
sulphuric acid, lutd ^ubirutted to distillation^ 
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Apo small semi-opaque bodies, of a gelatinous consUl- 
encef dififi^iulnated tlirau;;hoiit the substance of the 
»pltiCD, and flurrouridf:<l by the spleen parenchyma, 
f^vinp to the cut surface of the healthy or/jan a 
ttpeclcle<l greyifth' white appearance. 

These bodies may be observed in the healthy organ 
at all pcriixla of life, but they arc larger and mora 
dutiuct ill cnrly than in adult lifo or in old age. 
In some t^ase*, however, where the organ exiiibits 
an apparently perfectly heahhy condition, they are 
invisible to the naked eye; and in many cases where 
conaiderable congestion of the vessda exists, they arc 
not to be observed. It is not improbable that it wb5 
under tbe^r circninfttancea, a« well a» from th«ir 
extremt- di'Iicacy, that tiieir existence in the human 
subject was repeatedly denied by many observer* of 
the greatest eminence, or that iivhen prx^aent they 
were regarded as abnormal structures. Thvir wi^e is 
smaller than in mo4t mammalia. In this clafls theoe 
bodieif are iiniveraally present, and in some — as the 
nimtnantia — Un-y an: of considerable size- They arc 
aljfo present in considend>le number in birds. In 
reptiles and fishes^ they ari' iLbd<:'nt. 

In describing the structure of these glands, 1 shall 
consider, in the first place, their general anattimy, 
the structure of ihpir capsule^ and of their rnnti-nCfS 
their ri^Iation with the blood-vesfteU, and their 
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chi-mical compufililon ; lu«tly, I »haU attempt to 
iliMUtv-i^r tlte lawA whirh regiiltiU* the yi^vy Kxirvints 
variations in eize which thoy proBcnt under ccnatn 

ThHr Form 

b <:lik'flY ftjjlicrii'jil, or neftrly *o, the jEfrcat tn^ority 
Hpproachinji; more or less to thia foiui; koiiic tow pn>- 
*mU. a somewhat conical or pyrilopm shape. Their 
circumferenoG is not in all cases pei'fectly circular, 
their Pides being flattened, giving to tJiem a flattenod 
ephericttl or ovoi<] form- 

77i«r Size. 

The 8i»e of the M»]pi<zhiaii coqjiisclys varioe very 
con*iilcral>Iy ; ami tlii.H viiriatioii is to be obsprved 
not. only at the different periods of life* but also at 
the same period of life at different rimes, an*] under 
differ«-nt circnmstancGS. On what cttuges and un- 
der what conditions* !het4e alterations depend will be 
considered at a future place. In the adult human 
beah.liy subject they vaiy between the one-tenth and 
one-fourth of a line^ the average siste being about the 
one-fifth to the ouc-aixth. 

Almost aa much variation is txi be found in tJie 
number of thes^ bodi<>£ as in their eiae. If a section 
of the healthy ^land it* examined with great care^ 1 
think they will be found to be far more numerous 
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than is generally believed^ so as to constitute a very 
con^dembl^ portion of tlie spleen. It U vory ditB- 
cult, howevpr, to iaoUte thum in sufficient tiumbcra 
from a pr<-'viou*ily known wc-i^'Iit of the organ, to be 
nble to lonii ii (n'drctly cxirrtjct e*tiuifttt% Init in maoy 
caAe« th^'y are no densely di^^^niinated through it aa 
to give a spec^kled white appeai'aticc to the niaflji 
itaelf; the sides of the corpuscles, in ^ome casea, 
being almost closely »ii>proximated Ut one? another, or 
beinff merely geparnf^d by a portion of The pulp 
parenchyma. Wliere thoy exist in these nnmbei-**, I 
should think they form about one-fourth to one-fifth 
of the whole of the pulp tissue. In other cases, how- 
e\'OP, their number i^ k*s, fonninp; from one-sixth 
to the eighth part of the i^nrJre j^nbstanne. Whilst, 
lastly, in some ca^es their number i-v so inconsiderable, 
that they must form but a very small proportion. 
Their number, as vrell as their eize, appears to be far 
greater in proportion to the size of the organ in parly 
and adult life ihnn in old ago- Upon what these 
variationa dep^id will al^o l>e con^dered at a future 
place. 

Their CoTmstence. 

In tJie human subject they prei^tent a vtry delicate 
consifltency, so much ao, that it rpf|uire* the preut^st 
cftrc in their manipulation to obtain them entire; in 
Ikct, llify ii[)[?ettr in most easi^M almost gelatinous, und 
are ruptured on the application of the very ^li^htert 
forop. ITiider otiu-r clrnirn^taneeH, their contf*nt« 
preaent a more HoUd ti>xture. 
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T)n? i^dlijur of tliC'sw iKwlit-M It* iiHilHlly Ki?tnS-o|j|t<|iJC 
an<I Avliitinh, in ftomc ou^en almost transparent; so 
much so, tlmt they are overlfwkei!, imless t^xanuned 
for with very great care, I bttve never observed 
them of It rtddi&h tuigi-. 



Their Simatmi and Conncjeicw. 

The Mal|*igliian bodies are imbedded in and com- 
pl&t^ly anrrounded by the Bpleen pulp, excepting at the 
pftijit whtre rhcy arc attached to th^; fthcathff of the 
veseelfi. When thin »-ubKtfniCi' has been can-fully re* 
movrd from thtin, tluy are fcnnid to be conn<-ct<^d with 
the ^heatliB of the smaller arteiieji and their branches 
in a Bomcwhat varied mannerj being ftuf^pended on 
tlu^jii, and presenting a rf>»(TmbIauce to the btida 
of the nio&s-rose, or tht- berries on h bunch of grapes 
(Fif^. 38)- They are connected to tlie nrteriea in 
oi^e of three ways- — 1st, The moat nnmeroud are 
placed either in or at some point of the angle of bi- 
furration of the arteries, generally within their angle 
of bifurcation^ wo that the large ramificattons inclo»e 
tlK'jn and enrifmnd tlieir aides; others are connecteti 
to the arteries by small peduncles, but theae are far 
IcM numerous tlian the former, Tbcac peduncles 
may be of twokindj*, (1st) very fimaUttrterialtwigiof 
a diameter varying from the 150th to the 25tHh of an 
inch, surrounded by their shealh of fibrous tissue; or, 
2ndly, small prolongations of fibrous tissue fi*om the 
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dieaths of the vessels at tlie extremity of whkli the 
corpuscle IS ittt.aclied ; Si-dly^ Some of thoiw Uulk-s, 
but thc*c arc oxcoediii;:!/ few in number, lie on th« 
wall of tiK' artcrit'5, both uu tlie smiiUer, n^ iv^rll A!ii, 



oTthc «nml] urtcnai, »jid ihcsi-* vnevlrt miuiljiii^ on thiur KirTiMMt. 
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tliough more rarely oii the lurgpi' bmnclii's, btaiig 
devoid of any peduncle, and not being placed ut thu 
angle of ljifuii.'ution uf tljc vl-ssl-L* tlivmselvtv. 

Strm-turt vj thv Sptmk Corpuidf^. 

If iIk'»c 1>oJi;*w atv i^xaiuincd m a healtliy ^\ix\G 
tliey gi^ntrally present a svrollcn and turgid appear- 
ance, and if cut or puiictuivd njlliipst*, whilst ai ilie 
fiarac time a Buid tluwi^ from thi-m; und a similar 
roeult ii* obtiuiJ4>d if Htlglit eonijire^ion im u««d. 
Thc8C fflctff pmvi^ that th*?;ftc bodies arc composed — 
Ut, Of on external capivule ; 2ndly, Of fluid contents, 

STUUCTOnS OF TilB C^L^tiVLKS OF TIIK S1>LEKIG 
COKItTKCLKS. 

The capaule of the liplenic corpusclt?** oon^iiitt of an 
external mombmno, which fonos a complete eAC,€OD- 
taining a cavity in which the contents of the cor- 
puHclc« arc^ situated. 

This int'uibmne may he t'a*ily dL'tiionstrAti^d by 
pres^iJig out the contents of the corpusclCj ftnd acting 
upon them by dihitcd liq- potassre, by which \he 
contents are ontiroly dig^olvod, but the inventing 
ciipHuh* n^i[i»itiH unftflV'CtHedp 

Tlie membrane is exceedingly delicate^ amor|>bou», 
colourless, and perfectly' tranHparenl ; it prrJ*entA a 
very tlistinct and ck-ar outer margin, ^^'hlch, howe\'€r, 
is sometimes interrupted by depressions, uhich give 
to it a ftomtiwhat lobed npiK^ai'anci', and generally 
pre&ent4 a double contour. It ron»iHt<i of an 
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exceedingly dense [tlcxus of tine |kiIc fibres, which 
interlace; with utif? umjther in all tlin^L'tioriM, some 
ofthcjK^ bcin^ disposed in a l(jii;i^iUidiDtd, otlicrs in a 
tmnsvorai?, Jinhcnl, or vil>li([iK' direi^Uun; thi? meslms 
fonned by tlic interlacing of tlieso dclicato fibre* 
closed up by an cxcL-oilingly fiiR^, di^UiratpIy 
gninulor, and niiniit<.'ly striatL'd tnvmbranc, not nnliki? 
the luiAi-ini^iil tiiftnhniiir tif ihf ^liutdi*. (t'ig' ^0.) 
This naoinbrnne in nuin ii* honiogenci>iJ3, and present* 
a nujnher ofHmallf tihort, jwle, oval-shaped innrlcingB, 
not unlike flattened elongated nuclei in its substiincc. 
Tin* fibn-s n-liirli i.TimiiO!*^ thi» nt-L iLp|K5ir to bft uf 



* A portioEi i^vtLcijf ibrsplc^m'tiurpuMJtvaotcdupouliiFdilutvd 
Tiqiuir potOMV, to ihow liia Htmclnrfi of tin- cxt^muiJ cnpAulo. 
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tvrn Jcindft^lst, pale wlute homogeitcoua fibres ftnd 
2ntl, tbo curlinfi elastic ones, the former of wliicli 
appecLF to exi&t in by inr the largest proportion, and 
form the chief part of its atruotun?. THl- lar^jcst of 
thfs^ fibres mca»UR' the 10,000ih part of an inch in 
diamc^ttrr. Tht-y urc pitU% nppHivnlly flaUened, and 
homogc'iieous or fnintly granular in texture; tlicy 
subdivide and umtewith branches from neighbouruig 
fibres. Thpy nro not. ho^vcvcn cquuUy disposed over 
the whole of the capsule, for in mint; p«rr» tht.y are 
ao^rcgiitcd into bundles, which tinivcrs^c it* surface 
gcricmlly in iti* long axU. 

The <:urling clastic fihreft are much less numeroua 
in quantity; tJiey present their peciili«r toituoui wnd 
curly course, being disacirunatcd somcwimt sparuigly 
throu^jh the ^^ubstiince of ihv nienibnine. la tlic 
human jiubject the paJe white fibre:* are somcvrhat 
less distinct and Bumller than in the niunimaUa. A 
few of the fibres present a ^mall oval-shaped nuclGiUd. 
No Hpiutllr-ftliLijied or muMenbir fibres eouM be ob* 
served entering into the fonnation of ita structure- 

MODK CtY rORMATlOV OF THR CArsULK OF TflK 
KPLKKIC CORPUSCLES, 

The external luemijrane of the splenic corpuscles is 
formed by a prolongatjon from the slieatljA of tlm 
small nrteriee, to which they are attached (fig;. -100 
Tliei*e small vessels tire isiirnmnded by a moderately 
thick gheath^ which U chiefly formed of the pale, 
liomogenonuft, and flutttni'd fibri-H, few of ihi.* curly 
elastic fibres Ixring visiblL*. Thf^«e fibrc?( run chieJly 
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in the long axU of the ve»»el, flpml near to the point 
wlicTL' the vc'sicle is attached the sheath becomes 
of a funnel-^iftpc'd furin, boiii* narroiv ftt tho point 
hIr-iv it is connected witli and surrcurids the sirtury, 
hilt co:iai(IcniLly broader and thicker just previous 
|4> ilH i-x[MfiHinii into, und couucctioii with, the mern- 
brane of the vesiclcft. 

The fihrt»a increiLse considembly hi cjtmntityat tliia 
part, ftiid eprcadiiig out, epoflsirg and tlivcrging, arc 



* One of tbc oplcnio ooqnuidto froxa the fipleon of the ulificp^ 
neetfon with tftfr lilooth'cnclK 
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continuouswitli similar llbt¥t^ which fonntlit^^xtcriiul 
inenibr&iic of the coqjusclc: the fibres now crossing 
one nnotJier in almost every flireclionj and blending 
witJi on<r another, fonii ?i denst^^ and finely delicate 
int'^h, wliirli eovprs the entire surfaet* of tlit^ sticculus. 
Thfr outer surfucc of thia membrane hIso ^ive^ off 
pi-olongationa, which invest the delicate vessels which 
run near to and on the surface of the vcsiclcfi, 
Th^'iM* fibres are not diRsolved by a dilute solution uf 
pofat^h or mnmonin* and if strong rtcctic acid be abided 
to a|K)rtinn soHirted u\khi U\ i-itlu'p of tliew^ re-agertt«» 
the fibrons texture ib atilt not dUsoIvcd. but ih rcn- 
dt-nnl ruthtr more Indistinct.^ rtnd lUv jtjiftrej* left 
between tht^in dark ond ^niimlar. Tlie fibres arc only 
indintinetly si-en on rlu* iL{k[}|ienti<>n of wniop, and aii? 
tdmOJtt entirely dissolved by the action of acetic acid 
alone, a frw ivmaining ininrlcd ii]M>n, These n^iilt* 
would apparently :^l)ow tho fibres to be of the ichite 
mfiGMlr rrtukfr/ of jUmnut tutnir.^ a f<*w only of the 
elastic fibres being prc&ent, 

'Ille Lk-ruate fibi*t> coiinwsin^ tht' ^'Xtrrniil inem- 
brnne of the saceulus are ao den^^ely and intricately 
blendi-d \\\[\\ mw. mioiher, lliat they form miniitii and 
irregular meshes, somewhat of an hexagonal fonn, the 
inl<'rs(jucr*s ln-ing filled iiji by an rxceedingly dcli<^te 
and finely frrnntdar nieiubriific. The mai'gins of tlieee 
mesh-like spaces ]>reseiJt ^onn;^vhat the api>caranoc 
as if the membrane was composed of liattened 
cclk or scales, urdtetl unevenly by their edge*, as 
has l>cen dcftcribtn:! by Saunders; but 1 believe that 
this appearance !-■* mainly du^ to the fibres, which 
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«rofi& the membrane in all directions, and which form 
Uie nuLrgiiifi of the mc»h*tilcL' fcp;u.*cK, uti ubuvu slsit^, 

0» THE BELATIOTT OF THE SPLCyiC COHPTJSCLES WlTn 
TliB BLOOn-%'KS:^RL,S- 




The outtT surface of (he t^pl^^nic corpusdcft has a 
most intimate relation both with an arterial capillary 

* 'Flu* iiKitre J* UJti?iiil4xl to oitQW tlw umuigcmciit of the capl- 
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pk-xti« ttiid ii\m wicli the vviiik, a coitiiexiuji wtiicK a» 
fftr m I am awanr, hae not b<?eii previously noticed by 
any anaromi.'its. The blood-vtiswls ru,miiyiiig on tlit- 
surface of the splenic corpuscles consist of the larger 
rMfiijficiitiou^ of tite urU-rics, lo wlilcli i\w iiuec^itlii« is 
coaneck-d, imd i\W> of a fine rrnd delicate capillary 
net, aiinilar to thai »nrroundinj^ the vesieles of other 
glantla. Chi the arrival of the artery in cooncjeion 
with llie siK'Culut, it usually »ubdividi-« into lwc» or 
more bnirche?*. and it is at their angle of InfurcatioTi 
thai the ftaoeulns i* niMu:hr-d. Snine <if thest hi-aiu:hi-H 
proceed in a straight course nlong the outer surface 
and iidt'fi of the vei*icleT with geiienilly but few sul>- 
divtaiona; others more rarely pass thiy>ujLrh tht e<:ntru 
of thL-TK?bodie»Torthrc»ii^li |i«rt. firihi-ireircuinfcn-nce; 
tht^ite branches, on thtir arrival at the point Tvhcre 
they procetd from the surface of the s*acculu!» into the 
fiurroundin;; pulj). subdivide into tufta of email 
Mralghl. vi-ssc.lw, wlu**li rHiitify and ntia«toinc»« in the 
fiubtftftTice of the ]>«li>. 

The ve-Miels ha they puss aei^fiA the surfaei^ of Uie 
&acculuB» are invested by a coutinuation of the com- 
inou sheath, the fibres of which »jin.-iid imt un vnch 
side; on the surface of the uucculn^, V»kiidinj^ with 
the fibres fmni ihe ftla^aih of the nm^rhlwiiring ves«eIi^ 
formirifr a dciifio and close ret^ through which the 
veswls jKisM. File vessels, also, as has iK^en before 
•aid, on their leanng the surface of the fwcculus, re- 
ceive h thin uiid ih'liejifj^ [ki'olitit^rUion from it« geiu^ral 
investing layer. 

Be«ii]es the hirper veeseU already desenl)e<l, theM^ 
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corpuscles are i^urroundcd on tlicircxl'i^rnul »urfiic«by 
a close pk'xus of capillary vesacU of extreme uiinutc* 
new (fi^. 41.) Tliesw vessfla, which it in extremely 
difficult to dcmon&trHtc by injection, arc derived 
either from one or moiv of tlio biimcTn-m ^vliicli utosh 
the durfiicc of the cap^mle^ or fi-om some iieiglibocrjng 
branch; t)iey immediately break up into a mesh of 
delicate vessels, of equal sikc, whicli completely cover 
th*? entire surface of the ejijjsnle, Tbi.' ivlutiou of 
thi» plexus ivith the wall of the splenic eorimsclcs 
iilloWH mnst it'udily of the fluid iiij,^reJieiils of the 
blood [jrrmcatiug their wall, and consequently modi- 
fyrng^ imder certain conditions, the tiuitntify nnd tlw 
qualit}' of their contents. 

Tin* rtplenie eor|iiis§cIes lutve nn equwlly im[n>rt«iil 
rol&ttou with the icm^ (fig. 42). Thcic vessels, which 
are of considerable size, even at their origin, commence 
ou die surfiicc of each vesicle, throughout the whole 
orilieir clnrurnfeiviici.*, iind vxlwt in 8iieh uuudicra hh 
to form u dense veiioue lae&li, in which cflcli of tbes*c 
bodica is enclosed. These veiiin, diverging from their 
dnniinfereuee, unite with mi^^hWuruig vej^ek of 
ftitniliir wize; whiUt tlie»<' luitei- emjity ihems^trlveH 
into the Iiirg:> vonon?* trunk.^ traversing the eub&tance 
of lite pul[>. I thhik that thi>i relation of the veins 
-mth the splenic corpuscles afi^ists materially in ex- 
plaining their fnnction. It has Iwen already seen, 
that under oei-tain cotiditioua thi^sc glands vary con< 
litdenddy ill »i/e, nnd almi in mimher; that in 8ome 
cases ihoy become diatended with tlie peculiar secrt>- 
lion which th«y eontain ; whiUt under oppOMte con- 
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ditions they arc fto small as to I*c invisible to tJic eye* 
In the iirmrin^'int'iit of the bloodv^sseU of ihese 
glmid^ w »i.^ vvt'Xj adaptation fur these rliangfr^; 
thej" im? provided with an arterial capUlarj' net of the 
most exti-eme minuteness, capaMc of secreting the 



* Thu C>;urc Lt intcndcfl to show the c>«iin«Tlion afo i^plciuc oor- 
piAclo with the nfiiHli^Qiirin^T V"'*''^ TIjjj corpuu"!** 1h omti to W 
placul aI tlii; Ab^h- df lj]fun;»tjoa of uuii vf tLc tsmuM arWrha. iU 
cxtcrnnt lurfm^L* bt-iug or}i-<^ivd by u oIiml* und itclitutc aipUliuy 
plpTii*, whlUt itK r-ircumfr-tvrnyiiimviwinlbvR mrsli of liir]L^ viHn^ 

live id/J> of tlii^ urtcri(Vf unci rciiu, the oiipillnr^' (iI«^xt» of \ha pi^j^ 
And the saixlc in wliicTi lhi-«i! vcMub comniuiUdito wltli ttit? icluj^ 
aro ahDiwu in thia lijcuro. 
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matvriul CMWa«oiiaIly stonnl up in tlieir cavity. They 
arc aurrouiidijcl by n den»c and complex vmous tncrfth, 
cnpAlik" or carrj'm^ off, un*lep crruiin (^>iidition»T tbose 
cont<^nts that are again to be clihdmrgtjd into the 
ctrc'ukuon. 

Are the^ I'&nufct^.l with thi^ Lymphatics? 

The rcAiilt of my invcBtigatioris on thr; external 
ibranc of the ^iplenie vesicles has sJio^-n them to 
be perfectly cIoslhI cavitiea, consequently the lym- 
phatic veeiclea can have no direct comtnuniaition 
with them. They catinot then scrvii to convey away 
directly tlw muK^riaU f-neloaeJ in the*t ca\il!E*-'4 txi\e\* 
the manner of excretory chict*^ excerpting by a <Haao- 
lutioD of their wall, although such hti opinion was 
held by Hcwaon in earlier tunc, and more lately by 
Home, Giciiker, Huachkf^f EvanA, Gcrlach, and Foci- 
mann. 



COtTTEyrS OF THB Sl^LEtTlC COKPVSCTLES. 

I nm^t flow, hi the next place, r.OTiNidor tW 
Btnicture of the contontB of tbeee glando, and their 
chemic-jil c^oiM position, ns fiir as can be deteiTnined bv 
the application of chetnieal rcn^nte. 

When tile wpknic cnr[niscli?«, previously cleancnl 
from the fturroiinding pulp, arc cotaprcsecd, there 
iftftiieft foi'tHh rt trauHluct-nt flniiS, of a whitiah colour, in 
which nnmeroua solid corpuscles arc suif)>(.'ndcd. The 
lilaania in which the corpur^ckw nrv held conj^isls of a 
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mass of excewllrigly miTuit*? unci line ^lark granules; 
it U of a wtiLtiab colour, demi-fluid, tincl tntnaluceat. 
Nuiiu-i'ou.'4 iiiimite fi-ee dark granules may Bomotimcs 
be observed in il- 

Pto. 43.< 




Tilt mVn\ ronfwiU un-: — 

I. Aniorphoiia and finely grftniiliir matter. Thi* w 
li fine- gnmnUir liluHlem^ in wliirli xlm iittdei »rc* 
intcrspcrflcci ; in this, a few highly refractive globuks 
may o(!Ciisioiially Ix- ob^LTVwl, 

2- Nucliji prccist'ly similar to Ihosc fouiul in the 
pulp (fig. 43); their size %7awx fmin Hit- 2000th [Mirt 
of on inch to Uic 5000th, the average aisio being about 
the iT500lli. Their /iT/n varies a» much os (lii-ir 
Btze — the great untjority art; of a flattened circukr 



* Dotted imok<i friain the interior of tbc iip]«uic ooi^iuclm. From 
tbo aplccu dftho rat. 
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fonn; thew are generally the largest corpuscle*, 
and It is in tliese tliat tho nucleoli, or pi-iinulee, 
arc to be observed most diatiiictly. Olhtrj^, and 
tlio^e chiefly tlio imnller oneii, are Romewhat lo*« 
circTikr, tWir siilos or odgow \»'\ng flatttin-d uniii innn* 
irregular; in the*ie the nucleoli are less dUtinct, 
although they may still be obac^i-\'<rd. Some alao pre- 
sent au etoiij^at^ ovul form; tlicy siro much pal^r than 
those just, ck^rrilje^l; tiu^ir maiTrin, althmigh distinct, 
is 1^»» <lftrkly definedj their contonfA Iwing two, 
chre«^ or several fine palc^nnuks. Nuclei similar in 
oharactor to those above-mentioned, varying consi- 
derably iu size, and around some of which a faintly 
delicate et^II wttll, encio«inj! ft few ^mniile^^ may be ob* 
waived; the>e were, however, tit be rnrely in^tt wilh; 
but around many nuclei a quantity of fine granular 
pla«ma ia an'jinged in nn imperfect rii-cular form, and 
without Hny ilI^itiiLot vehicular envelope'; the^e exist 
occasionally in very laryo quantities- The cxteraol 
marjrin of these nnrlei i* darkly lineil, nnil dUtiiiirt, and 
generally perfectly regular in their outline^ whilst in the 
intorior is seen either a singk dark and highly-rufrac* 
tivc nucloohns or two [uiclcoli, or more frequently 
tliree, four, or twit xinall ilnrk, ilotteiJ gramilen, which 
preacnr, in some ea^^o-^, h;» high a refractive power, a9 to 
bear iniich resemblance to fat graniilefi. The awullen 
nuclei exhibit less distinct traces of nucleoli, or gra- 
nuKr^f. TIk**« fonii the elii<.'f ciJii'ftiluent of lh(* wmi- 
Icnt3 of these voiicle:*, 

H. Nuelealed ciAU i the.fte form only a very amaU 
proportion of the coi-pnscular clcmeutfi; their form ia 
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circular, and their m/.c about the tfOOlhh part of an 
Ilicli in diaim-ter; they corwist trf aii outvr vosL-ular 
envelope^ having a circuUr-sbapcd i}udcu$ on he wnU, 
similfir to tliow.' sl^ovk 

4» In tilt- sheop nmy be seen nudoi of an donate 
ovul foniL |ni.!i-r tlmii the other elf merits, and cuniaiii- 
ing a varied nurabcr of flue [Hilc ^muukd; thcj" vary 
in size, but ihoyaix* lur^rtlitin tin* tnirh-i tlii.'iTiwivi.'^ 

I could nut detect any sciinrate blood diiM?^ or blood 
dtHC« C'lR'loKt'd in lAU mnonfi llie eontuiiti4 uf tliese 
vtjjicles, under any circuiuatanceB; I cannot^ conse- 
quently, but conclude that they never form a part of 
their normal contents. 

The above -duscrihed elemL-nlnry struct tires, which 
form the sole contcnti* of th<_^ .^pk-nic corpuscics, prc«:nt, 
OC'cii«i<)riidly, \^ry consid<»nthU* vnriatifm in th<»ir 
amotmU under certain circumstances, and not only 
does the quantity of the whole \'ary, but the se^enil 
elements ])rcsciit tlicnisclvea in unequal quantity at 
wrtsun perio-ls, OoL'iiHHinully, and, in fact, chiefly, 
the iiucldir itmctuj'ca prL-domimitc: at other times, 
a^iii, iL !uikeh Inr^^er 4|iiantity of nueUd, vrith ^nnuihir 
matter arranged amund them, or ev«n nucleated 
vesicles, make their appeurance. These faota, I 
thii^k, evidently show that, under certain circum- 
iitaiices, a coiithninuA [>nuv'*)< of ceil development, 
of cell growth, and disaolution talse* plaee in the 
splenic corpuscles, as in the pulp, whei'ein nuclei are 
formed, around which a granular plaania is arranged^ 
ntid after which both nuclei and plasma break up 
and ih^ppcan probably forming the amorphous 
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blaslcma Iti vrLicIi tU^; nuclear »iructunn arc con- 

I vriU iKiw i'-OT)!ii(I^r llif- cnm [Hellion whit^li tliCMi^ 
dcmciita present, bs far oa t!ie application ot' chcnuciil 
re-agenu will A-tennine. 

Acetic acid roducea tlic fiwc of the nuclei con- 
«ideral>ly, rL"iulvr» rlirir riiiirgiii;^ unci i.-ontt-nts Airkerj 
and dissolves tlic pIiLi^mn or ijnporicct grauulo-tcUulur 
«nvidu[i« Atirruuiidiii^ tht-in (wltiii It exiiiU). 

Sulphtiri<i a-thcr pcirtially dissolvi^ tlio nuclcd into 
a dark amorpbous grauulur miuw, and at the same 
time partially diaaolvcs the granular matter cur- 
ruundlng thL-iii; l\\v uthIixkijIvihI iinck-i nre soniL'wh^t 
imnkl';d, and [irc^cnt a darker aai>cct. 

IJtf. poUi»iiW iind fifjnoi- iiuirmntuv coiiipletcly tll*- 
solvc both the nuclei aud granular pinsraa contained 
in thij ccrpiit'dcs, imd render the' vcsiculiir ruenihrane 
and cont<;iil» per/n^y transparent The addition ol" 
BCrtiii urul now rr/ttrrryvt iJic tchtfif o[i)U|nir ttppeitmnce 
of the capsule and content:?'. The ciip^nlc ioscd tt?* 
transpan^icy^ pi-estnts a daikUh ^nuuilnr app^-iiriLnei^, 
and & fine ptde amorphous plu8iuu itt obsei'vvd in the 
p]a<»; of tli« iiurlei Hrul hlimd'nm. 

The compleie dissolution of the contents of these 

uclea by luean* of lii^uor |>ota«*w and li([Uor ani' 
noni^^ and their subsequent rc-precipitation by 
acetic acid, distinctly prove them to be a protffiTie 
^ aHfumitwiiv a>mpotmd> 

Asfiu'aHonriiiva'itii:».-iilonluis at present pnx'^i^ed, 
it hae been seen that the splenic cor]>ii8cIefi^ which 
form a lat^c porti4)n of the Biibstancv of the spleen, 
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and which at certain times exist in contidcmljk" 
numbors^ imd of Itirgu size, consist of an alhumhmtui or 
proicine compotmd^ rcprL'^^ntcil l>yiin orga ifieti tissue 
which |iju#i:m llLnni^h (vrtniii iitiig<>A of cel]-<!evelo)>- 
mont, grovrtii, and dU^olntion, o<>ntain*^i3 in a perfectly 
chwi^d cApHule, connectetl with the larger arteries, 
and completely covered on their outer surface by a 
deniH? but dvlicate aipillary iiel, itJ sueli a in>Lnn«r 
that the liquor aun^uini?! of the hlood. permeating 
them, may easily hi*. **xpfwoil w> as to iiiflnenee their 
contents, and twcreto the niotters contained in tlicm; 
the dens*; veumis uiesh surrounding ihew lji>di<.'^ 
being eo arranged as to take up, under ccrtoin con- 
ditions, tliv <:oiileats of tlie^e vwieles, wljich their 
diminished &i»e shows that they dii*cliarge under 
certain tn renin stances^ 

It has already been seen that not only do the 
cleinentr* lfiHiiin»^lve», t^untained in the vesieli'j^, iWf^^^r 
in their etructure at certnin period*^ but what i» also 
of vpiy considerable imimrtance, ihal (he amount of 
tliese clemcnta varies con^uierahly under certain cir- 
CUmstauees. 

I shiill now attt-'inpt to consider the laws whieli 
reguhite thet**- cxtmtie diflereiiee^ in size, Whul in 
it that determines in one case their repletion, in 
another case tht?3r emptiness? 

The experiments that I am about to detail, will, 1 
think, show, that th*.' variation in the sizv of thew^ 
bodies is dej>cndtmt — 

Ist, ii]>on the »tate of nulntuin of the nuimiJ gene- 
roUy- 



Snd^ u|n»ii die [TeritKl of the ili^cfttivc uct- 

<}rd, upon the kind of alimont iiitioducec) irtt4> the 

4tti, iip<>ii thu presciiCL* <>r absence of Huidn intro- 
ilucetl with th<* fnod. 

The ^fi^j of nutrition of thc^ tLuiuial ioQucnce^ to a 
wiy I'wnsiderahl*? degree the siae of th<*»e bodif'tfT 
and con:5CC|uoiitIy the amniint of their contents. It 
may hf ainu-tl hs it rrmiW of vt-ry riiiiiii.*rou» experi* 
mentis on rat^^ vahhitA, amf mUt^ that the ma.riinum of 
sm is attained in all those aniinaU in which the 
nutrition of their hodit'a was in a naoat perfect condi- 
tion, Hnd whiTi' }i gnutrr anioinit of uvva material 
was ndded to ihr stytiteni ihfln wnR poquired for the 
eatpendilnre and waste of the Ixwly. On the con- 
inuy^ in Sl-faU or more [jarticidnrly in sktrved 
Atumalft, tlit-y werv in &!! I'usf.^ reflnei-d to their 
minimum of fiisfi; they were, in fnfit, (dinotit totally 
ahsent. For a detailed Hctroiint of nomi- of rhf 
cxpcTiintoittt on rabbits and rate, sec bylow.' 



^ Ei^vrijnxiU h^A l^iH-^iYiwn nttiljit wiui nUirrcd for Icn iliiyiw 
Jtivu •turn killed, TJji? wvi^it i>{ tho nploon wiw Mroe gfoint. 
Thtt ip1«iiir oftrputH'ltM couM Tuinily Im <lii*&ma(i 1*7 Ihfl nsikwi pyo- 

Sayt«rimietU S, — A i^ill-grown nhh'tt vas wdU fod on broftd, 
milk, And oaIh, for hx dtiif* lHif<:>n> d^mth. Th« aaimal wu thnii 
killoil Tlif H«i^ht ijf thn B[>U^ri wha j-levi'L ^nuii>< Th*r Tiplpiik' 
oorpuaolos wer* rcty Urgi% tmm**roOii, ■cd comiJotoly diatomJod 
villi nucltti, 

Mx^rirnt/U 3. — A full-ijrowu nhhit wm well fud «<ii broad, 
nilk, And grtwu mi-ut for n itumUt Wtoro deaOi, Tho wuluht of 

lAqp^ nui 4yiam|>l«t«Ly di^toitrW witli nuoloi. 

ffa^pfWrnmi 4. — A y<iur}fj vM^i wiu i^mrvoi to doatk It diod 

U 
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The result of tlicsc exix'nmcnU would apponr to 
show, that the Hplenic" coq)uack>i atore up a large 
quantity of protdrm or alhiiminoits compouiicls, when 
the sysUrin '\* m ii liijfhly nutriuoui^ Htati:*, aiid tliut 



in tbur dLiyi. Th« «r«ight of th« iplcwn wju thn^u giHuu*; i^^ F"^ 
jiffcrtnion U) tliL' IkhIj lining aa 1 U> 2700. Tliu )4jlm»w (rnqniMilni 
wux not visible to tho nyc 

JG^f^Divr^nteNf 5.^A y^iitng niVi1»itp nf th^ iMmt< ngn aa tlip Alinv<\ 
WU well iod fffT n month before ^IuaUl TIjc wclj^ht of the vty^tcn 
wa» fourtofiin gmuiH ; its proportion to ihu body being n* 1 to J 071), 
TIlv f^[J(T(iic i3or^)a:Mlea weivi nuTiiomufit vrrj UifECf of a white 
iwloiir, aid <L>it4m(i<!4t with utmlcn. 



Thn tvro nfiit expnrinii^ntji il1iifitrat« Ihi: varlntinit In thmfin nf 
tho iip]ctuc ciorpu»clo«i uooorJiu^ tt> tlio puriod tA \Xv^ diguatlTo 

ftCt. 

UrTpffririie/U f^.-^-A litrgo healthy nt wn^ ft^l ujiou Imvu) nntl 
nulk for A wu^ tbo Ujft xeumI boiag gi^va fiftcfm hourw L>dW« 
ilK&th, 

E¥iijmrl3oii fft IWj. 
Wcif^ht of Splwn wiut IB j^nw^ -,. oa I ta 5^8 
„ ]Jvi«r ,> SIT Ki'*i>'" » I l0 14 

„ KiJnC^H „ i4 X]l>"L]^ " M 1 to IQi 

Th» ]4|J<Tni<f cfjqiiiMoliW war vtry iRrjfci uni] Tinnitfrotu^ viil ol ah 
opuquu whitL^ <^okvu]'. Tho li^i^r <?onjtuiui.>J u Tciy t&rgo ^lULntity 
of fat. lu otionnoui site ajiiHirt-iitly dt-jtriiding <m thin ongim 
udiiEAMLiii^ ft couAiiicmljIc A«<ium»l&tJon of Lliuh rltraitnL 

^rjMrimttii 7.-^X largo ]t«AlLhy liht vw f»cL t:i|H»Ti lir^mrl ur<l 
milk for A wwk. Th« luab mtjttl wua ({ivvti /urty-titj^fU Aonn bt^furv 

„ Livor „ ^'2 f^nuua fi» 1 tr 3^ 

^ KMuoys ., 30 gmiuji .. mi ] to 97 



In tliiB ozjimtiicGt Uic aplctic corpi4Bolf0 were very intXMMl 
Th<> liver oonUutuid tifr/al. 

Tbc (licjtiiiution in thc^ wH^ht of thrr Uvvr ftjipefuv^l tn iItiijtikI 
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they rt'storc thU agiun to i\w h]ttoi\ diinng the 
dcm&nd required under tho opposite condition. 

Tlift [Ji^rlor] aUo of the digestive act modific* very 



on tlifl ttl]BOTprbi<in of tliifl olerai^tili trtna tho orgAU, to bo lucd, pro 
bftblj, by tho tTDjnrrktoTy orgntia 



Tb« Dcscl tnvfiH u?tT-<iifiicnt«i wili Illtiatratc tbc vnHatiou iti the 
nnfohnr unil «!iv> of the* fl|ilriiitir 4Vaqiu>u:UiA, tua InHiinunml by tlii^ 
kitiil iif titliurnL iiifivuliicH'il into ilm H^ht«iri. 

Kceptrimfni i^—^fipfd Diet. A (K«*ltKy Iftt vw W©II fed oil 
iniUr, Imul, fftC, Anil mint, for ten diiyn^ Mcr whb thi^a kitlin), llti? 
ifaffi tntnl boin^ j^vcn iAroe ^urjr hef<rrt dotUk 

Stoimach fill] QfftxxL Int««titkda cujity. No chylo in lactunii^ 

pFoporlion to Tlfdy, 

Woif^t rif 8p1eeD tu 1 1 gntinn .,, flji 1 to 21^ 
„ Liver ,1 I28iEniiim -,- m ^ t« 18 

,, KJ-inyya „ 'JO gmiDw . . iw I lo I3t> 

Tkp iplcrJo oorpiuiclc* won large, jioArlj wliitc, and Clouded 
with dotlrri niirjni. 

Tlic tjui^ Bi£v of tliti UvL'r ujipHLTcd til (k'pciail <ru tliti ameidenif/k 
^tnOiint t^/Jat crontAimxl in it. 

SjtptrirHnU ^.—Jf/iufuhtora DiW. A rat wan ftwl r^n Itrtlliid vliElfl 
«f (^nC) for eight Ja/a, cntiu^ twn v|;gs ikily. lie wu tlu-'ti kiJti>l 



. OB J to ^M) 

ftft I til 10 



W«ight or^jiloon v-(t9 13 i^ds 

„ Kti]u«yn „ S€ gnunB 

Tho apli-iiia iioqjixiclcu wore of lar^o miaf, ouioaraiw^ And din- 
tcnitod witb iiuoIdL JV u^i^ wiu fuuiid lu IW IwiAliu <jfilbL 

JTa^fMnm^nl 10. — A rat wm fad iipOT bodlod white of egg f«r 
Icii dny*. It w»4 tlimi killi^, 

l^f^QfftoA to VMjr. 
Wi>i^)it oft<plocii woA M fTttiaa ... u 1 to 370 
l^vcr „ U^i^nfl ... aa I ti> 17 
„ KidEJ«y» „ SS gruca ... uiltoll5 

Tllt.^fcBiO oorptjHLilpH wrrr Injgo and dl*tirct 

J-y riam il 1 1 .— >'vfrnnfm# JM. A mt r«d ou ApAh meat dW 

H2 



344 



TUB Sl'tRMC COHPrStXKi^. 



oonsidtrably the stiitc of repletion of tlicac bodies; 
tlicy in all cosea present n Inrge size during the 
latter pcrio<l9, and fiftcr the final completion ot" the 



in %\x i^ajPk Gftt in iHaL time ftboMt two Dunoon The br^dy 1i4<(l 
muab wutcii 



nn I to ^47 

. M I to 34 
, iw ] to ^6 



Widght <f SplMn WW 3 gming 
t. livDT „ 4B grftin> 

Thrt f^lcnii? (<oq>iviio1(4 w<<n^ not visible to tlie tmkcil «^^ 
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digestive act, after in tact tiic new material has been 
mtroduiMKi into thi? circuktiou, mid hiui become con- 
verted into blood; thuir size, on the contrary, bciog 
much diminished ar an early period of tlie digestive 
act, or e&me hiuj time after its final completion. It is, 
howt'ver, to be obst-rvod that tlieir large si^e does not 
ill all case* d(>pend cntireltf upon the peiiod of the 
dij^cive process, for in animals .itaruf^d /or sotne 
days^ and then fcd^ their fliy-e ia very in<:ciifideratfl(^ 
»« Loinpired wUh thosL' in which nonn»l nutrition 
had previously been carried on uniiitcrruptcdly. 

Tliti kind of aliment iiUruduL-cd ifito the system 
inodilicf) considerably the aiae of the pplcnie cor- 
pusck'S, whilst it aftbrds at the same time sidditional 
proof of their contents being of an alhumiuoiis nature. 

RatH whu'-b had previously eat^n a inixijHl diet, 
WCfc fed on ]>ure albumen (boiled white of egg) for 
«.-\eral days. This change of diet did not in the 
IcdMt flffect tlieir healthy condition. At the end of a 
week thvy wtre killed, und in eiu'h csise the sfilenje 
Oorpusdcfl were of eorwic/frrofifo size and distended 
with their jjeenliar contents, Tlie pn)port[nn the 
spleen bore to the body being m \ to 250. Several 
nils (three) Vft-re fed for !*cv*.»nd dny^ upon meat 
(tibrin) deprived of skin and fat. The change of diet 
in each of these aises inatei'ially affected the liealth of 
the animal; they beeame much wast^^d, and died, on 
an average, six days from the commenceun-nt of the 
ex]>eriment. The &])leinc oorpuicle^ were hardhi dis- 
tifujitishaUfi'. by the iidked eye. The proportion Uic 
Bpleen bore \^ tlic body was <m 1 to 547. 
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Rats which liad tiWi pFL-viou^ty ntU-ii a mixi.*d Jiut 
were ft-d M-itli fot for »evoritl dftya ; they lived, on the 
nvmijii-, uUmt. t^n drtj*, dylii^ iimoh witHf i^l ; iti ft*cl, 
inuciL in the antiic fitate^ apparently, us tlio&t' led upoa 
fibrin. Thu s[>lL'nic corpuiL'k'j* wc-rc /wJ viail'U to the 
cyt. Tiic proportion the splccu bore to the body 
wk* as \ to 563- 

I-aatly, three rats were fed upon gdatine. In each 
caw the anima! difd appan^ntly of starvatiou, the 
bodies hccoiuiijg much va&Ud, and death oeeurring 
uit i\\^ Fourth Biid fifth diy». The- ^plviiic cor- 
puscles were not visible to the naked eye. Tlie 
pi*oportion the spkcn Ixire bo the body was oa 
I fc> 550. 

Strvcrttl important resiiltft iirt to Iw derived frotu 
thcM} experiment:*. They show, in the first plae«, 
that where a sufficient ftupijly of niitrimetH is with- 
held from the amnrnl, or where its quality U such as 
not to Ix.* ftdt-qiiatoiy fitted for tlie rpquircinciits of 
tlie 8V8temj not only does tJie spleen diininUh con- 
sidembly in its size, hut the splenic corpuficlofl, 
which, under opposite condition-s, store up a quantity 
of alhuminou!) matfers, become of dtmimitSvc Bi»C 
ft'om tln^ir .£,nviu« up again to the bloed that which 
they had for a time R'tnincd. The fuct^ alw^ of theac 
bodieiA bL-ecmijig of considerable size during the exlii- 
bition of a purely albuminous ilipt, a^aiAtA in proving 
that the contents conais^t eaaenti&lly of an albuminous 
compound. 

The [jrust^TiL-e or absence of fiuide Introduced with 
the food aUo LiiQueQceA coiiftidernbly the tfutf of iJicac 
hoditw. 
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Three healthj' rftl» were feJ fop several <Uyi» on 
bread eoakcd in a lar^ i/itiintifr/ nf water. On being 
klllcidf the «pl(truc corpuaclea were found of large ewfl, 
ami (lir*k'iKk-d with tht-ir »eiiii-fluKl oonfeuti*. 

Thi*ee other rats were fed on bread previously 
dried, not the lca»t aniomit nf witter being given; 
they were olao killed at Iho anmc time, ojid at tlic 
etune period after the ingestion of fiwd as l.he olJier 
ratt- In each of these, the *ipk-iiic eoq)UA:IoB were 
mnatUr^ and their coitterits le&^jluid tLuii in the former 
experiments. 

The introduction of water, it appears fi*om the^ 
ttEpcriincuts, inodiBee the size and fiuidity of the 
COnt^Dt^ of theat: vesicas- 

We hftve now completed our investigation of tho 
fltnicture of these bodies, the structure of their 
contents, their chemical composition; we have ex* 
amincd into the laws which regiUatc their oxtrcine 
variation in size under certain circuinstauco!;; let us 
lastly iiiqiiiix-, Wmt is the nature of tht-sir vtsicles? 
Do they oorreapond with tliose of ilic other blood 
glan<ls, and what function do they perform? 

Tho results of my observationa on the development 
of the splenic corpiisc!c5, as well as tlie atructurc 
wluch they present in their mature state, I think 
aHV»rd snilicLcnt evidence of their glandular nature, 
and of thar close similarity with those of the other 
diirtlt^MH glnndfi. Witli regard to their development, 
it has been already st'cn that they are formed in n 
precisely MiniUr manner with the veaiules of the 
other duetlcfia f;lands; first, by tijt? aggi^ation of & 
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TuaM of nuclei wilti one nnother; »eoon(Uy, l)y the 
formation of a delicate Umitaiy membrano around 
llu^in, and alllioiigh the structure of the mtnnhraiic 
of these vmolcs Lit the mature j^ta^e differs somewhat 
fi^ti thoi^L- of thf- otlior diictle-hS gliLruU, in iUi* 
existence of a dc-Iicate coat of white fibrouA tisane in 
the [*lai^ nf a Atructnreles* limitary mr-m))rane,Ati]l the 
csitcQtial partfiof tlnwo ve8icle«»thi-ircoTit<.nts, an>]>rc* 
cisclj' ^iiiiilur ill structure, and are iirnuigtd alsu like 
those <'lemenla in the vesicles of the supra-renal and 
thyroid glandfl* Like them, al*o, they are completely 
enclosed by a duliciUe capillury iiet^ ho thut the Huid tra* 
vending ihene vessels, and pennealin;^ tlieir wall^ may 
have the fi'eeit access to the interior, regulating the 
degree and extent of the secretion contained witluu 
llieir cavity. Their intiiiiiite eonntjction, also, with a 
denAc venous mesh, which completely cnrclopea their 
exterior, is an evident nd&ptation to ihe requirem^^nia 
of these hodio*. scn'ing to carry off", at certain i>criod£t, 
the iimtt*'r» Klimil u\> in ihcir cavitj'. Thdr func- 
tion, also, appears to be like thut of the vesicles 
cotn^vosing the Hllietl glands, ^t^rving to store up in 
tlicir cavitica at certain times, and under cert^n 
criiitlitiun^Hf a pnAeine compound, which Is, under 
other conditioDit, again restored to the blood. From 
these facts^ I should inf^-r ihnt the j^pleen vcsi- 
cles are a peculiar kind of closed glantlular vesicle, 
analiigoufl to those of the other ductlei-s gland*, and 
coneequently with which thej- may be allied. 
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ON THE LYMPHATICS OF THE SPLEKN. 

Tub disoovery of the origiu and course of the lym- 
[Viatic vt'sst'lrt of (li*'!*|ilc».'ii,as wl-II as tliccoinpusitioTi 
of ihc lynii^h, has always heou regarded I)y jiliysiolo- 
gUfft HA ft niaHt important aM in eluciilaring rlm 
function of Uie spleen; and the large she oi these 
Vi;a»f4s III soinu UTiimtiU htut k-il innny to coiisidtT thptn 
i»A the chanTioI l)y wtiicli peculiar product* olubonitiid 
in thatiirgnu maylje carried intn tlit^rircnlfttiari; nor 
can it hQ conceived that eueh an opinion was im- 
probahlc, as no special clianncl exists by irhich any 
j^ub^tanoci^ cliunged or formed in thi^ organ can be 
carried into the blcxnl. My investigations on these 
Teedds^ and on the lymph, liave been confined almoet 
fmtirely 1o the human subject, the hoi-se, and iix. 

Id my dcseription [ shuU consider the anatomy of 
these vessels first in the /t'^rflc, ^md afterwards in the 
hwian ^u/^V/^r In the horse, as in till animuk, the 
lymphatics form two »etH, a superlicial and a deep. 
I shall, in the first place, eonsiJer the origin of the 
superficial Ijinphatics, nnd then of the deep set; I 
^hall iIkh describe iheir course and tunnination ; 
lastly, I fthall dt^Ncnlxt the lyinphaticA of the human 
subject, and the composition of the lymph. 



OftlOlN OF THS fiUPKRFIClAL LVMPEIATICS- 

The lymphatic voi«cU on tlic surface of the epieen 
are MtuatiKl iti (he iiuhperiloneal arw.ikr tianuet, 
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betwetfit thL* ]>c.-r]toiiLiim nnH £l>rous couto. So far as 
mercurial injection rniorms tnc,^ 1 have obst-i'^'cci tliem 
ill mimerous inataiicea aa comim'iK^in;; by an exceed- 
ingly delkate network of v»*-aftM^, which pn^iit^rit a per- 
fectly rt'gnlitr <'yliii<lrical form, and whicli neither 
t^rminaKr hy free closed cxtrcmitit^s, nor by sui&U 
cellular ca\'itie* ; the latter appearance only beinj( 
produced when they are much diatcTided, the ine&hci* 
between tile vesst?ls Iwing smidler than tht* dmmt'ter 
of the lympliutics which form them. Thcyurc ca^y 
injected frunt one of the «tnftU*.'r trunk*, jis ilioy arc 
not provided with valves; this plexus completely 
covers e\'ery part of tlie external surface of the organ, 
the vessels composing it in certain situations joining 
together to form hmjtrr tnuikjs; they uro cx>Tifiiicd 
entirely, as far us my obscrt-ationa go, to the surface, 
none either passing int/i, or coiumuuicating with the 
lymphatics in the interior. 

O&IQIHr 07 TEE DEEP LYMTDATfCS, 

I hai'e not been ahle to ilemon^tratc with the same 
certainty the oriyin of the deep Ij-mphatics, b difficulty 
clii<.*fly depending upon the totfil impossibility of 
injecting the emrtllvr veBsuls from the larger tranks, 
which an* provided with nnmemiis* v^ilvea- The*c 
ve^j^et^f in the hilue of the spleen, and aUo for Bom« 
little distance in the inti'^rior of the organ, accompany 
the blood'Yoaaels, and are coiilalucd in the loo^ 
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' The propamtkiEft iUustratiiig tlip ^jri^n anrl «inrac of th* 
lymphAtiL* vraw-lit nn* iiciw lU'jMjfcifpiul in t!u' miiitrijni of Gujr'pi 
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areolar tissue wtiich constitutes thdi- slicatli; in thU 
Bttuacioa 1 have injt^cted them; tiiGy con&i^t of latyf. 
but not very numci'oUB trunks, which anoetoiuosc 
with Olio another at \'iiritid intervals. They art* 
mother so small tior so few lu number as is usually 
deacribcd. On theii' eiuLTging, tUey juiu with the 
ftQpcHicia] lymphatics. 

1 iMideavourod^ in the next place, to asceptain if the 
docp lyniphatica had any connection %vith* or origin 
fr*>m till; more essential partu of the or|ran, a» the 
Bplenic corpuacles and tiic pulp, a point of very eon- 
aiderable importance fVoni the frequency \\'itli which 
manv anatomists* have &tat.cd euch a connection to 
i"xij»L It has already been seen that the splenic cor- 
pusclcs are pcri'ectly clo^tfd capsides^so that thuy cannot 
be, as *tui'j)o»ed by *ome, the diluted coinmericemeiit 
of these vessels; neither have I observed on their 
external snrfuce, or in tlie sheaths of the vessels to 
which they are connected any trace of lymphatic 
vessels. From these circHrnstunces I eiiTJclude ihat 
the splenic corpuscles are in no way in direct 
cannnnnteatian with the !ym)ihatic«, which conso- 
qaently cannot be considered os fulfilliu;; the office of 
excretory ducts, in carrying off th<j hecrelions- In 
ihtpulp of the spleen I have also failed to discover 
any existence uf lyin|>hfttic vessels. Thinr ah*ience in 
tliCdC situations woukl render it not improbable that 
they ariae in a similar manner to the snpern<'ial lyin- 
pliatica, by a jilcxus in the slieiiths of the moro 
clelicute vetuuJs* 



ftcrfofA. /'<r*///wPtM. .Sota^iwr, Snm. 
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1 [ir_' inlimtc lymptmtic plifxum?« on the dorfum of 
tiic oi'^iui iiiiitu t«> fonn luimcrous i^imill truiikii, 
wliich cover a very considorablp portion of iu outer 
surface. I'hcfic trunkft are at firftt of equal diamctt-r, 
lio pnralli.] vitli oHL' fiDotlior iti tqwa of few or many 
branclR^ and unite nt vfiricd iiit<:r^'ul=»; tlicy proceed 
in every direction from the centre toward* the oVcwit* 
J^r€iiC€ of the organ, in their course joining with one 
another to form vessels of ver^f considerable sis^^ which 
arc now provided with numcrouA viilve*. The 
junetion of these vossola with one ftnolher^ more par* 
ticularly on the dorsum of the organ, is so fi^qiient, 
that the most complete comniuniomion between the 
vesdClA covering; its* entire aurlace must talvc place. 
The larger trunks, on arriving at the margm of t\m 
drcumfcrmce of the organ, curve roun<i to its uadir 
surfact.', when.' they join with many branches formed 
by ftimilur plexuses on this surface, and attain now u 
very considerable sizi*, more |iarl;ieiiUrly at the poa* 
terior part of the organ ; when tliey arrive at the 
hiliis of the spleen the course of these vessels is vil- 
riublc, fiomo of t!ie smaller truiikd pass bttwcon the 
layera of the gastro-^plenic onu-iitiini; bnt the larger 
one9 accompany the vciideU alou^ the hilu» of the 
orgac, forming In their course three or four trunks, 
which vary in size from a crow'e quill to a goow'a 
ijiiil). Tn their i^ourse througli the hiltis these vessels 
pa^o through numeroin» lymphatic gland^ which vary 
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considcTably both m number and size; they iiuitc 
also with thosG from the interior of the or^nn; find 
finally form four Urge trunks whose iinitt^ diameter 
is Iftrpi-T thiui thsit <^f the i«plcnic nrterj"; these 
tcnmnftt« in the rocci>tflcuIum chyli,ju9t at the point 
where it bei^omes the thonicic duct. 

The above obscTvatioiia on the spleen of the horse 
■pply (Miimlly tn the ox, iq wliii:h I liave iiWi dcinort- 
fttrati'd them. 

Iti none of the numerous! rnjectinns that I liave 
madf; liavc I been a-ble to trace any communication 
hefwecii ihi^ Iyin[>})u.Tic^ iind the vt'ini*; in no Higgle 
imtanoc was the injected material found in these 
\*eflsels; neither have lobserxed, after the most minute 
iiyection of the blood-vessels^ whether arteries or 
vein.% any Iracu of tlic injected material in the lym- 
phatic vessels. 

LTMPnATICS IS THK UUHAH STJDJBCT- 



In tnan the lymphatics are iieither numerou* n<ir 
of targe size, affording a ftlriking contrast Avith those 
vessels in the ruminnntia and tlic hor^o; they form, 
however, as in those nninia!a> a superhcial and deep 
set. Tho sUf'^rfidnl lJ^nphatie*, from their gmall 
size, and from the initmiitr* ndhejtion that exists be* 
tween the peritoneal and fibrous eofLt8, arc exceed- 
ingly difficult of demonstration. It is probable their 
origin is the samd as in the horse* They may bo 
seen to con«i^t of a few delicate Ana»tomo!fi»g trunks, 
which run from tiie centns to the circumference of 
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the outer convex ftiirfhce of the orj^an, winding round 
the margin to its under surface, and on their arrival 
at the hilus, where thoy arc more distinct from their 
hirpfLT Kiie, uniting with i]w ikep lyTnphafic*. The 
(fe7> stt may occaaiofudly be flccn emtTging with the 
l>]ooclvE^4Hel<i at the hiluH^ I have not )x?oti abl?, 
however, to trace thtm into the iutcrior of the organ, 
cjil ttCT^iiiit lit thoir rxrt'i.'dijigly ininiiti* nut'- Thejr 
join with the suporfieinl Uin]»h(iti**5 at their point of 
^m&ijence. Thent? vessels nciw fonn sntall tninka, 
which aceompnny each of the divifiions of the s])lcmc 
iirtiTy, entering in their enuiJ^e* the lyiuplinlic glmwU 
in the )nlTJ8, and finally unite together to form a 
tnink, which mnptie** itsilf iiir<» ihi> iJiormic diict- 

The PtructUTf^ of the lymphatic vossela docs not 
present any jH'ciiliarity worthy of nntiirt?. »s diffenent 
Cram the structure of lytuphatic vcftaek ;:jt'nerflUy» 
Valves arv fiiund l>oih in iho. dcnp iih wi-ll as in th<! 
superficial lymphatiofi. 



riF ITIE LYMni. 

The hjmpk contained in tJic lymphatics differs COn- 
ud^r&hly in the ffiip^rfimii and di'f^p vi'sselsj Inith as 
TfijEiinlft \xn >\>U>Hr^ and mtcroscojnc characters. It also 
diftera very niueh a^ to it» tpiantitjfnt ccrtjiin period*. 

la tlie superficial It/mj 'kitties (fiff. 44), the lymph is 
in all cofiCA in which I have ohaei'vod it, fipnlf^ j»/mu> 
coloured iiuid, in many cases containing only an **- 
ceedingly ^ttmll luiinbcr of lymph (orpiisr^le*. Xhea^ 
are circular, about ecjual in #42e to the blood <li8G«; 
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xSey arc pnlo, colourless, and consist apparently of a 
fiiiutlj gniiiular nias,^ \u wliirh no TUirlms Ijtromoa 
apparent until acetic acid U added; llien n- amrtll dark 
and inrgular-flhapcd body occnpiea the conf rc», a apace 
int<?rvciiing between it and tbo cell wall. It also 
contains numerous minitte g^anull^» of varying &liapc, 
£oniti few of which are darkly r(?fraciiv<.\ A ftjw 
noimal Iflood corpuscles may also ooca^ionaliy Ih* 
obaervedj and generally u ^inull qimritity ot durk 
Wood-red, rcddiflh-brown, or black pi^nent granules, 
which vnry much in form and ^iz^. The lymph from 
the d^€p lymphatics (fig. 45), vrns also^ in all caaeA in 
which I observed it, u /-i-^WisA-ycllow traiiEparent fluidj 
having precisely the aame colour 6otk before tmd afier 



vf lli« lynipii from tlii: »ij [ic^rficiiLl l^viiLpliAttc^. 
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it» p&ftftaj^e through tho pjlaiiik in the hilufi. TLii; 
€ol(nir appeared totally fo depend on the pit'sent-c of 
a number of bloud coquiecles, 

Thv Ijinph globulefl are far tnor^ 
nnmenms Xh9i.x\ wum found in the mi- 
p^rficial lymphatics; tiii>y are of 
ti?o kinda (&g, i^). The most 
nomcroua vary in siz«, from the 
SSOOth to the SOOOtb of an InL'li in 
cliunn.'lL-r; thi-y nru palL', colourli^a. 
sphorica) hi form, and when un- 
acted upon by acetic acid consiJ^t a[ipari*nt]y of a 
biutly granular mass; on the addition of thiB add 




* Thin (igiir« illiiGlrnt^ ti^^ nii^rvwop^c HtTtUtim of ^h/t ^flOpb 
from 1V IjmphftUi: vcohU in the hilim. 

t Lymph gorfUvcloB ttom tli« doa^ lyiuphatios m^rn higlly 
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(fig- 47), thoy btcorno tlarkor, Fia 47/ 

luiil (]>-vInHu to vit:w 1-lie ap|j('ar- 
ance either of a single or double 
micleiift ill ihoir aiUnr. Tim 
It'ftit uujueroiii^ whioh are the 
Ifli'gi^st^liave an average diameter 
of about tIiL> ^300tii of an inch. 
Tlicj' liOTu a sjihericaJ form, and 
a fine ]>ale gninulitr stmrtuiv. On tW jippJication 
of acetic acid u einglc irrc*^ulur shaped and durk-cdged 
uucleiifi i» ob*erve'l, witJi a dUclTjrt Bpace inlervcriing 
between it and the coll wall. OramileA similar both 
la &ize and form to tlitwe found in the lymph from 
the superficial lyinpfiatica arc also to be observed, 
,atid il eorilaiuM initia^nju^ dark red or reddUh brown 
cent gi'anulen. 
With regani to the existence of blood eorpiisclcs in 
the hnjiph, it appears very probablo that they dq>erid 
n|>oii wiine eommiintoafttm that <'\!^I-h iK-r.wi-ert the 
^tfaall(?dt capillary and Ijtaphatie veBaeU of the organ, 
rtu>ri! conwidendile congestion, inid pmlMibiy con- 
»nt rupture of thcj vessels not uncommonly occurs. 
In »ome organs actual communication between thcflc 
two ftirt* of vetttieL* hus been observed to occur, de- 
pending, however, either on abnormal fonnation or 
rupture. 



* I^mfJi corptodc* AotctI upon by Acctic Mdd, •hoving iha 
appntot auoltiit vhioh ihty oMitouk. 
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The fuantiti/ of lyiai^Ii coiitainod in the hinphjitic« 
of the »pleeji varies con§idi?nthly ut ccTtiiui ]a'i"iixl», 
and under certain circumstflncee. I hiivc ohsorx'ed 
III luirst^s, wIkt*; till? orj^jLii U mii^h tli5tcnded with 
blood in artificially impeded respirittiont hardly any 
Iffmph in tliesc vessels ; only a small quantity wus aceti 
during the vorlou* periocU of the digt-iitive process. 
Oil l;ri'[»iii;^ horrif'f*, however, Trithoiit f<,x>d for a co«- 
uderuble i^eriod (t^vo diiys), iIk' ;^nulLm! cliituijucion 
of the siif of the organ during ihU period was in all 
irflsea ftcc'onipaiiied with an almost abnormal dist^rimon 
of the&e vessels with their peculiar fluid- 



COMPOSITION OF TUK LYMl'U. 

Whoti we consider the larf^o sixo of the lymphatic 
vesseU in eomc animala, and consequently the great 
amount of lymph thiit must constantly be carried off 
from the splan, it become* a very highly important 
point to discover the physical pi-opLTtii* and chcuuc«l 
composition of thia tluid, in order to ascertain if it in 
tiny wi*y differs fiuui lymph obtained from other 
organs. Ti\ixi the lymph accreted by the aplccn was 
in some way peculiar, and that it ditfcred from tliat 
obtaiuod from other sources, was mainUined by 
MitwsuTi, Tii^(liti}LTin, and Griiclin, and more lately by 
Gerlach, Spring, l*ochiumn, and Schafliicr,' all of whom 



^ See Biblk/ffraf^ and HuUjrinU Ifdroiiadti*m~ 
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maintain that Mii^ tlutd in aom^ vray or otiicr serV'iM 
to furiH Iftood corpuscUit* 

In order to rcjidcr tbcsc invcsttgations as perfect 
BH iMHsible, aiul tu WaX i\w uaninicy of lhe*u »tate- 
mentd,Idetorniincd tocxumiiit^ the general propeHius 
utid cbomicul ixjmjjGfiitmti of tliU fluid. Having pr^;- 
iou$ly twccitaiucd Uiat thu activity of tlw lymphntic 
vi'sst^lsi wan greutest Jui-iu^ rlie witlidi-jiwiil ijf food, 
throo hordes were deprived of food for twenty-four 
hourj«, unJ tli«r aiEKJunt of lynipli that wiis obtained 
from the lymptiatie vessels wfts alx>ut &ls drachms- 
Tliifi rtiiid was t&ken jmrtly fi-om the large ttiiperfinial 
trunl;^. and partly from the Jeep lympliaticH In the 
hilus. The fluid, wliicb was carefully dra>ni off, ao 
m to prevent the admifision of any blood, was of a 
ri'ddUlk yellow tinge, and &eparated in about ten 
minatcii into a Jirm solid elot, which floated iii a 
yclSoftTflh scroua flnid. It presented the following 
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LTMPII OF TIIK SPLEES. 



Tli(^ nvuU* of tliis ini*i.ly!*isi itpjiMir to h<^ of a highly 
important nature, o« it dUtinctly proves ttiAt lhi« 
fluid is in no way diflVnTnt (txcopting iii lh« wnall 
ttinouiit of 1)Io(k1 globulcj* which it ooiitaiiift) to the 
c^im|H)Mtii>ii of lyiui>h nbtJkiDecl fmm other organa. 
and tonseqiiently tbe quality of the lymph formod in 
the 8|>ltx!ii eiLiinot ii] Any way ^cwi^ &» a clue in ex- 
1jlaimtk»ri of ih<^ ptrculinr function of this or;(an> 

'I'hcn^ If* no doiihr, nn mi(^rf>.*rttpic exainin:Uion and 
fhemkal auahisis haw Iiuth diowii, that lla- rfnidiwli 
colour of the aplecii lymph di.'pciid* uln^o^l entirely 
on the exiMence of a Mtmll mirabor of, blood €o(\- 
puticlcii in this fluid, and it is partly from this circuin- 
stmiCf, JKS WI.-II Hs its L'ou^Mihihillty, thut the tln^nniw 
inntiitmiicd by Hrwi*o[i, Tii-ihTiftiUL, and (iinclin, and 
their followers buvt" l^et^ii fouuiVd — viz.. tlun. iht^ 
Aplcuti BCPVC* Xo form the blood corpusck's, wliich »pe 
conveyed away by thi- 1yiii|i]tHti<< vi'^m-lit, 

Tho coagulability of the eplonic Ijinph cannol, 
howi'Vi^r, ho i"'.'gttrih*d as in HTiy way jK?culiur, tiA 
lymph obtained from other »iource^, a» I havft fix?* 
cjuenrly nW-rved, ai!*a sejmratr^ ink) riot mid ftf^nim. 

With regard to the exiatcnoe of hiood coqiusdes 
in thL* lyinph, although, a*. I liave observed, their 
occurrence \^ ayufttanu and "f*' osocptionnl, ft* may lie 
cosily ALHrn in those animal> wlieir tlit^ lymphatics art! 
of large wice, aa tht* lionie, ox, and calf, still thi?ir 
quantity^ as shown in the above analysis, is w> incon- 
sideinblL*, that it would be iin|>os!*Libh* lo conceive that 
tht- fiijicttcn of tile spleen waft to ^i-xy^ in their fonim- 
tioii. Mureii>'er, tlie reddish colour of the spleen 
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iyinph ifi not peculiar to thU organ ; for I Iiave found 
thi* fliilil in s*«»u' 4<A«e» pn^setitiii}; <rxaL"tly the sHine 
tinge, both m the liver and also in the kidnt'ys, and 
in Iwth case** (lf{>eri<)in^ upnii thtt Bamr* cjkUHe, th« 
^*xi*ronee of hlooti corpuscles, 

A^^uii, th*^ liluoil in fhc IjinphiUic vr^^ulr* of t.lic 
spleen in all cuflt^a preaents the appearances of the 
pa/ectty-fomicd corptiscli?s, in no case is thnr formation 
lo be trmced out in thiit fluid. There could not eocl^t. 
however, moiv ]>ci^itivc proofs ti^jtiiuM the above-men- 
tioned theory thiui the eoa^tuat existence of the dis- 
integration or (lif^aobitiorj of the bUtod corjuiwles in 
thiH organ; h fiict, che constant occurreneo of which. 
in nciirly nil cases and under nearly all eircum- 
HtaneL% ha wll %v* in ^11 rlu< viiriiiiiF< rhLic:«t*« nf fhi^ 
vertebrate animaU, must greatly militate again^it the 
aceurueyof the alKive-nientinni'd theory. If I add to 
all the!»c fftt't^i Hie results of the ansly^CM of the 
emerging blinid nf i\\v. sjibin, a* i-jiinp^in^d with thiit 
wineli enters the gland, where the extremn dimi- 
nution in the amount of the IiUmkI (NirpUKcle?* i-H one 
of the most pmminont features, a feuture also in 
exact aecordaiicp with the above-mentioned obscr- 
\'»tion)^ on the minute nnnromy of the organ, I 
think I am Jn?itirie<l in eoncluding that th^ lymph 
of iho spleen is in no way cUlfbrein frrjm that oh* 
tnincd from other organs; iind tbftt £?onsequently 
the rJ^eorieft which ascribe to tlie organ n n'bili[Hi 
with the lymj-hatic system, or with th:* formation of 
hbiod eurpiiKrU'v, arc witlioiit fiiuiLdatlon ; und th&t 
its »naly^i-i nffonlft no due lo our detonmnation of 
the lunrLion of this organ. 
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But it mfty h** mk^A, In what anannop do the Wood 
wirpiiRcles ohtain f'titrancft into the lympliatic vcascU ? 
As ! have attempted t'> show sibo\"o, there ift no Houbt 
that eoiiK' rxjnimiinicfLUOTi (?xi!«1h, eithor hy ai'tiiiU 
nna9tomon(>A b(>rween tho lymph and bloodveeflela, 
dei>endent upon n primitiw nbnormul fonnfttion, or 
cIac, which ]# ffir more probahlf, rhc comimuiiiciitioti 
exinting between them is caused by niptupc of tbc 
delwak' cwpllhiry ntrtworkorHu* or^ui, mid ihc fmvst 
Ij-mphfttic vessel!*; a oipciinistftiioo which mn»t vcrj' 
probably frwjupiitjy cKmir ihiniig the very liigbly 
CABgcdtod Bl£Ltc, which IS constrjuitly occurring in this 

m THE FinfCTlOW or THK SPlKKIf LYMPHATIC?!. 

Having determined that these V£?e*4el» do not ejiirj' 
off «Mj st'cretiim fonned (.'ither in the pulp or Mai* 
pighiao corpuscles of the spleen, iifttr the manner of 
excretory ducts, it Hp|K'arH probabhf ilnif ihe only oflici' 
they can perform is to remove the &U]H*rJliioud partA 
of the liquor fianguini^ ciTtiM^d thTViugh the delicate 
capillary network, and destined to nouniJi the tiadueti 
of the oi-gan ; and that the tmyi: ai/,i' fif tln' lyiupliatic 
veBsels^ destined fop thi^ peculiar office, stands mcroly 
in exact relation with the largt size of tlie veaseU 
destined fop its nutrition. 
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ON THR NERVES OF THI-; SPIJiKN. 

Is treatinj^ of ilic nnriEomy of tlie riervTw of tht* ftpleen, 
I ehall first d<?ftcribc rhcm in the KiimaTi fliibjoct, and 
Uit'U rnL'iilioii tho iic'culiaritiu* thai mv luet with tii 
t3ic lower arjimals. In tliLs» dcj^criptioQ I »IiaU, in the 
6rst place, consider their oriijin ; Hf coiidlj", thi-ir t'our^fi ; 
thirdly, their fiiAtrilnifhn ; and buitly, their minntr 



ORIOI3C OF TilK RPLRNin Pr,KXITJ<, (l"iy "^^O 

The s[denir plexrift is formed by hranchtt** from the 
right and left semilunar pingiia, and also by branches 
from tht; right pncumogastric ncrvc> 

The branch froTn the It'Jt <^-niihinar gftiiplion is of 
o&nsidcrahU size, being about tiie ICth ol an inch in 
diameter; soon after its origin it unitt;& with the 
branch from the right ^oiifjlion, and then, arriving at 
the Iniiik of iJie ftpleiiie artery, just at it-s origin fi'om 
the ea:Iiar axi*, dividca into several (5) brnnehc*; all 
of these pass on to the tnnik <if th<* artery to assrst in 
forming the ^i^k-nic plexus. 

The branch fn»m the right semilunur ganglion, (not 
jHtrrioiisly described,) is rncpoly a filament of very 
Kinatl KiKe, but of eon?iidem!>h'- h^n^th ^ nriAing from the 
npjwr part of \\w giinglion, it passeg transversely from 
right To Wt. in front of the norta unci inf^-rior vena 
oa^-a, and joins with the branch from the left 
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nvrvtta in tfco bumuc •ubjoet nn vhawn in tbii ti^^ui^ 

3. IaWit ft]i|ikii<<hT:iii.' norvt^ H^^}- 
A. f3i«*t ftjiJwncihnIi' norvfl (right*) 

4, RijiLt iilnNMiic nrrvr. ooEiiiiiuuicating with tlift l>oi*tio jJcxn*. 

0. rnf*mriri|pwtrii* Jn^i^VtU, 

7. Brunch from riglil vcrmiluivix, wl»ie)i mtiuilA in fonmoi; ^pl*ni(* 

Bl Splviiifi Hrtfi^' cut^ pie 111* <>f iiorvi^ eiiETot^mliEij; it 
9, Tli^pnlti- artitry ntv\ [Anxnh nf ttKnin ^unvitjinUng it, tJin 
f iLntuo commuiikTitiiig witli tlii* pk-KUK 

IVniuftrlUHMrliiMi oftlwAutlicriiDttuf munciuuiof Giij*ft [I<i*|iilA-l . 
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giingliniu jii^L iM^frtrft it-* clivi*ioh im the: suHAec of the 
Attery. Thc^ filnmoTitf^ from the piMumogostric arc not 
dcrivwl difvtztlt/ from the tnmk of the neiAc, hiil nmy 
be tniccd from tho norvo ihivugh the left semilunar 
gaii^rlion, from tli*' Miifmt* of wliirli lUvy |mi&^ *«ti t« thr 
trtink of the flplenic artery, and join thore with th^* 
branches licrivod from the sourccn alrrady >tnt«d. 
The*c fiUmt^tn* avc two in miinbci^ and of oxtreme 
df^licary; it in by thp union of the branchcii d^^Hvird 
from these sources that the* '^[jWnic [)kxu& is formed. 



€OUBSB OF TUB IXBXUr^ 

The branches derived from tlic above-mentioned 
gimj^liti aiid nerves, on arriving on tlii> trunk of tho 
artery, siibdivirl^ into ve^ry numerous tilainrnl.?i, which 
immediately uniting tonn a delicate and intricate 
plcxu» of ner\'cs winch surrounds the? entire circunifpr- 
cncc of Uic trunk of the art<^ry, being contained in thtr 
loose cellular tif^ue forming itit >:hcath ; tIk-^* branches, 
bysuhdiviAion^ having im^n^ascd considerably in num- 
ber, form a» many us ci^ht or nine filameiitK, which 
lie in clo»e iiroximity with tlic wall of the artery, and 
accoiui>any it to it» division into Its thrLt- primary 
branchca* From theso filnmcnt^^ a fuw fibrillic arc 
derived, whioh iifniini:uny the ptupcT-entlc branchoa 
of the artery given off from the vessel as it runs along 
the upper border of the princreas. Kiicli of the pri- 
mnry branches of the »i»Ieiiic artviy I'cceivos from the 
I>lc\u» from fiiurtiTsix branches, which accompany 
the ni-terio» interlacing with one imother, at numerous 
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points; tlicse firiftllj become more dclicatjc, but still 
fonn an t^xcoeilingly ininiilp ploxiiM, whirli siirmiinHH 
cftch of the ftMondary branches of tiie artery, upon 
which tlicy may 1*p trttCT?d Sks far as the liilua of the 
organ. At the pobit wlier(? the vow* brt'via und pietro 
e[ii|>loic jirt<>rii:?* uro derived from the spIcTih", »'vrn»I 
STnall filiiin^ntii from the Rplcnic piexib* arc found to 
ttnromjmny them, and ai*e difttrihntcd wirli thvw. vcmpU 
to tho tcxturoe into wliich tlicj' pass. I lutrc not 
Iwoii iihh* to fliw:iivi.'r tlio ^xifttiitce of iiriy f^iiglia, 
either on the branches forming the plexuR, or on the 
brancheA of iho plexun itself, either external to the 
organ or in its interior. 



OH THB mSTEIBUTlOS OF TIIE n.EXUfl \S THE iSTT.RlOlt 
OF THK Ki'LEKS. (Fig- 49.) 

The extivmo delicncy of rhc ncn'ca in thi* fmnMH 
mihji^t^ and their minute wxe, Inl^illy preVMit, tJ^fir 
dietiil'Ution bdng cJeerly dcmonf<trablc in the mttri't 
of the cirgiLii, Under these elrcnmstanecs, J have ex- 
amined the djdiributioii of the nerves in some of the 
lower aniinal.H (n«i hh^'Pf fixen, hiH-w'w), wln-iv, fn.nn 
their cnorniouA size, their courBO eon Ik* satisfactorily 
demonptrat<?d. hi t,he fii^l-meiilioneJ of these am- 
mal-N which I have more piirtiinilarly examined, the 
ncrvea urt of very eon&ideralih^ mj:i.\ inoi\' imrticiihirly 
as compared with iho*w? in the bmnan Huhjecl. Wheii 
they paas into the subistance of the orgaji with the 
Kph;nie artery, they are contained in the sheath of 
that vessel, and conaist of thiTe lar^* tninks, whi<^]i, 





of tbc R{>i<:<^Et ui Utv dhoop, ia ihowD in thii 6j,*urv. It ui 

«9aii tu cnnnUt of very iiiimnrooit nnil lorsA ImuicLos wIiIcIj 

' WOOdn|iftii jr the nuni&Mtioim of tlic Jipl<'iiic aruirj %o Ukcir ultitiiftl« 

dEatiilMitlofi- From n dinwctLaij cif th« ftutKor'a in tho mufioum txt 



TUB xsnviF OP tite splbk??. 

tftken topetlicr, eqiiul iU iliiuiicu-r. Tlic^e braifcchts 
unmciliatt^y f'ulxliviiic*^ ai^<l rriimfing» form a p]cxue, 
whicli completely siirmundH the nrlpn^iii tlie inttrior 
of thi^ or;run, p;ivinfr ufi'miincrou» filament* iip^n nich 
of fli^ bnuiche* into whiuh r.Iie t.miik of ilm vessel 
$ub(liTlde», forming tluis n complicated plexus, which 
rumiiie^ Ti|jon the rtiii»IU.T vi-k^i-U ihixiiighunt thi» 
whole internal i*(ihtttftncc of iho organ. The ti^u^ 
10 whidi these Hmnller iiervpii are finnlly (hstnhutcd 
are (^fi'oia the results of my invest igtit ion f^i) st'lely Ihe 
v<ilh iff f/w smctUer hlt>otirf'-*i*fb<. I'lie eye, AA^iwtei! hy 
eho lower powei-s of the niieraecope, faiU in detecting 
anjj f/rnncfifJi (excepting those mentioncti) [Mi^^^iii^ 
into th*' filninenl* of the tnibocnhir ft'umework, the 
pn!p tiftMie. or into or upon the Malpl^hian bodies. 
They fiunlly become hwt in th*^ eoati^ of tl»e«e \t»*el6*. 



ON 'i'UM MINUTK STHtOTrKE OF TIIK XKKVKS OK t! 
MPLEEN, ASn TnEUl I'LTIMATJC DI&TRifiLTlOS. 

Tile minute structure of the tmnkd of thcM* nerves 
etHiM!<tj<, in the shi-ep^ uf i/irr^ flr.mrnfitnf sUiwturfi*^ 
lat, Gihtinom (pympatheticj nerve fibres. 2nd, Tu- 
Wrtr (cerebrfj'pipinrtl) nerve iihrc*. 3rd, Neuril^nwiam 

1st. The Getatinofis fibres fonn hy far rho chief 
component of these nerves. They conaUi of fibres 
varying in rf/e frnm the SOOOth to the 2000th part of 
an inch in diitiuetor- TJiey ai*P ni a jmlc colour, and 
<fi(her of hoinngemoiii? texture, or faintly frj^nnuljir, 
or longicudinnlly striated. Imbedded in tlidr eab- 
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titanr^ are f^t^en nuclei of varying form nml wiwe; the. 
iiiiyoritj^ am of an elongate* oval tbmi, and lie in the 
long axis of the fibre, tlicir nucleoli being intlifitinct. 
Somo of rht? nuclei art- touikI. In eoiiic cases they 
are of the .sarrt^ tliaiiutf.iir aft the fihro itj»eir, iind fill 
up tile entire epace between Its margins^ In other 
ciiocA thoy arc of hulf tbe difuncter of tlic fibre, occu- 
pyinj^ either lis cenlre or lunrj^iu. Those fibres are 
coUerl^Ml into liimdlea of varying wizi^ ure jrlucoid 
|>»rallel one with another, ami are mth difficulty 
0C|>aru1<.-d. By the action of ticctic acid thcac fibres 
lire rendered nuieh imler, and more indii^inct, btit 
are not completely dissolved: the nuclei are darker 
and more distinct. 

2nd, TIic tubiilttr iihrcti are also present in these 
iierv^>s, btit in vtfn/ ftr/m/f rptanfifj/y a* eomjwiri'd to 
those above. Tliey present the same a[i|Xixra!icea 
and structure here as elsewliere. They difier con- 
aiderabty in ^iV. 

a neurileimiia, me iiUv olniirved in tlK!ae ner%"e«, 
uniting together the bundle** of fibres, and investing 
the larger bmnclics, 

TIk: Htnirture of the fine.'^t mitiilir.arion?t of ihe 
nerves varioflH In some caAC& they were composed 
tntirdtf and so/*'lt/ of tlie jf^latinous Jilirrs, whilst 
in other ca*o*s they were made up chiefly of the»e 
(tbre«T bni conlahnn;; eirlu^r a !«mjilt^ one, or two^ or 
tfareo primitive cerebro-spimd iiervo tubulea, pre- 
ftonting their normal appearance (Kig. 50)- 

Aa n^r<)8 the uUiifUtU distribution and modf of 
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tmn&tation of oithor (he tubiihr or gcbtinauft fibres 
cnmpfwuig llipse nerveh, I am iinaWe, aff-er the most 
curcflil examination, to uSTord tliL* loast laiowloJge 
lis to whetlier tliu tubular filjres terminate liv litojis^ 
or wlietliCT both kinds t^rmmat*^ by free extreuuti^^fi. 
It haji lately been a*iacrt«d by Kiillik^r that 'a tlivi* 
sloa of tho primxtim nerve fibtis tflk*>* place In the 
nerves of the spleen,' and that this JiviHon ix:cun* in 
th« tniiikT^ tts well lis ^ in the- ^Eoallvr bnuicbe^ tn the 



BmikUur tJttrvi.ia \tx l.he int^nor of the ap]««&, Tb# uppeir <>Q« Wft' 
uiita nf Ik Inr^T uuiubur uf guUtduouit fibitiir nmo&j^ wliich iinj Bvien 
two oArobnwiinikAl iicnv? tubulc*- Tb^ lawor tico ootuoot* outinJjr 
of gi^aiiDotifi norvo tibnA 



int^riorn but not id tlie smoBesi Irunclio^.' 1 liavo 
c^aiiiint^d till' trtiiik?( of tlie nerves, tL& \i^\\ ah tlu* 
T;iniiUer bmtiches in the interior of tlie orgaUt but in 
iii> siiigK' iii?stJiriGe aniKI I rvi*r di^tect ii divip^LOEi of 
llie primitive nen'o fibres ; many rierve tubules croBstd 
each other at a certain [fomt, prescDtiug tJie fallLtciou^ 
ttppeurauGQ of a cUvifiion having takun place. 

The nerves of the splei;n in many iiniimLls present 
some vtry reninrkablp- iliiiorenccs that may bo worthy 
of notice. Thus ia the elieep, 03, and hor9c, they 
arv of very coiifiidcrable size, whilst in the pig they 
circ almost sxA small od iu man. In tJic ahcep^ the 
diameter of all the tnink^ taken together equals tlie 
diameter of the aplfnic artery; and in the horse arc 
even larger than the arttry, iii some citet.%. Now, 
this rciaurkublc diffcriiicc in sizi; does mt depend on 
UD iictuftl mcrtKi^f in nwiifMfr of nerve tu(/itksj but on 
the existence of a lai^e (juaniity of white tibi*ou9 
tJ94ue. which invests the nerve and its component 
tubules; whilst in imtn and some other luiimuh;, as, 
fur iiLstiuici', the pig, tlnj exact i-evenie of this occurs. 
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PART IV. 



OOMPARATIVF, ANATOMY 
THE SPLEEX. 



OF 



TriE com]mrfitivc- iiiiutorny of the t^plccn a-^ a mf*«iitt 
of L'lm^iJtUinj; tin- fmidloii iiftlnf* organ, aflVinU very 
coiiAulcmble mfonnalion. In this section of my 
subject I mIiilII nut only niL^ntioTi th^ gt-T]f?r»l mmt.omy 
of the organ in the several clo^st's^ but conxiJcr alfto 
tlie minuti^ structure of thff sevfirsil t!?*sui*ft comjKising 
it ill viicli. In this way I trust thnt I may }w Jiblo to 
illustnitf *orn(.r vitj" intm\Hting points in i]w |>by- 
Biolog'y of this orjzEn. For the followin/j dt'scription 
thiLt 1 am enabled to give fn^m my dUAections of 
many i-are jtnimals, I am mainly inili^l>tc*tl to tho 
mumiiccnce of thu Uoimcil of tht CcUogi: of Surgeons, 
who bave permitted me to bave the fi-efist ni:ce»ft to 
their rich collection of »toi-c preparations. 

The vio»t prominmt rvnuli of tbii* portion of my 
investigation tends to prijvc that the ffplecn tj^intg 
without exveptioj^ in all the ve»'te/yrats animaU. 



273 



Ttd^le showing the Proportion the Splem bears to tlie 
Entire Body in the variotts Clasfics of the Vertebrata . 



MAMMALIA. 



1 to 256 in the Lemur 

I to 87 in the Bat 

1 to 264 in the Lion 

1 to 226 IQ the Fox 

I to TIC in the Kanj^oroo 

1 to 21 1 in the Squirrel 

I to 256 in the Hoschua Moachifenin . 

1 to 256 in another specimen of the Rame 

i to 2S6 in the Bat 



Average 1 to 377. 



BIRDS. 



1 to 5040 in the Puffin . . 

1 to 4920 in the Oyater Bird 

I to 3673 in the Ostrich 

1 to 2560 in the Spoonbill , 

1 to 2160 in the Owl . . . 

1 to 960 in the Phettsant , 

1 to 553 in the Cormorant 

1 to 1324 in the Water-hen 



Averttge l£o2838. 



Ito 1364 in the 
1 to 1589 in the 
Ito 11,150 in the Snakr 



RBPTILIA. 



S !.."!! ! '}Ai^cmifelio 



1492. 



FISIIEH. 



1 to 3258 in ^e Herring 

1 to 2159 in the Whiting 

1 to 2000 in the Mackerel 

1 to 1G38 in the Eel . . 

1 to 1600 in the Flounder 



Average lio3131. 



coMrARAxrvE ASAtotff or tnB splebx. 



MAMMALIA. 



1. Quadrumana. 

In itK* ftpos tlic 8|iIccTi ia not iinlilc; in fmin lo 
thi3 eame or^n in the humaii foMiiss being olilon^t 
and itft ptiwition similar — being placed on the left 
fridc of tho ftUtmoch, to vrhicb it h connected by 
tlie nm^i peritoneal fold- I found, however, that 
the splenic artery, although presenting a dletri- 
biitiim similiLr to vhat ia found in m^irii i» rather 
snmlkr than the othtr l^ranchea of the ca-}iAC axis. 
The splenic vein ifl of considerable size; it* course 
and di^ribtttioii aro «bnilRr lo wliat i« teon In the 
human subject* In the Hocheur monkey (ccrcopi- 
ttiei'UM niciltans) its fi.>rm iii triungubir, but itfi posi- 
tion and tlic orriLngcmctit of iXa Vi:»^vh cflfcr no 
peculiarity. 

In tlic lemurs I found that the organ presented a 
widt'iiL-d liorw'-i^lioe form, b(;iiig situatwl Ix-Iow uiid 
to thtj left of the cardiac end of the stomach, its upper 
end approximating to that part, the concavity of the 
organ einbraciiiy tht- li>ft kidnt^j', which ig not bound 
down to the spine, but lien almost loof^e iii the cnvlty 
cf the abdoiiK-n. It i*i held in its situation by a fold 
of the ^freat omentum, which is attached to the 
hiluii, and partly by a fold which pti^^cs from the 
cardiac end of the stomach and transverse colon. 
Tbi; MvUity i^upjilying the splovn, which does not 
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cxc«^ch1 tile licpalic in size, after previously glvinp; off 
*ft brancli to tbc stomaoli, ie distributed a£ in mun. 
TliP weight of the ftpleen in |n\>[Hirti4»Ti to iht; wliole 
body ia as 1 to 26G. 



3. Cheiroptera. 

A coiiftideraljl« diffcrtnt't? is obw^rvod tiolh in tho 
position and j^ijf^ of tliij 5[)1ccti in the cheiroptera 
diRt I havt! examined; a fa.ct also ncJtioed l»ot!i by 
Caviop and Meckel. Thus, in tbc gaUeopitkefrus and 
in tbc pirtvpiis tihJx.*^ bcilb of which belong to the 
,Jruffii'(*rouJi genera, the organ ia of smaS *tV^. In the 
former it liaa a triiingular fomi, and is placed on thfr 
left side ifcud lower border of the cardiac cod of tbc 
Atoiancbf being held in ita poftition in the ^nma wny 
a« in th« lemur; whilst in the latter it U of a 
narrow oblong fonn. and is placed tranATernely 
aoroea tfa? lower border of the stomach. In the 
iteopithccua the splenic artery ia of lanjer siwe 
than either of the other bruneheft derived from the 
c<eliac ttscidi and ia him dbtributcd aa in the lemur. 
In the insectivorous chelropl^^n^ <m tliL* other hand, aa 
the plecotiis auritus, the spleen is of larp.- size, being 
in pmponion lo the. weight of ihe In^ily iw 1 ti> 87. 
It i$ of dh elongate, throe-Bided formt cun'cd upon 
itAi^lf, anil placed on the lel^ Bide of the stomach, to 
ivhich it is connected by the iiftual peritoneal fuld. 
Lastly, in i\w orrtiimyrou-* species, aa in the vt^tpertiHi^ 
I fourtd ibe spleen of verj' conpidemblo si/e, of an 
elongate oval fonn, imd [ilneed at the h}wi*r Ujixler 

r2 
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and left »idL> of tht- stoinm-ti. Tliefle difereneu in the 
size of the spleen in allii'd aninmls, the luiiMt^ of 
which are, however^ greatly LHsdmSfat\ un» vi.-ry hlgltly 
important aids to our dctcrmiuation of tlic function 
of thu «rgau. 

3. InsecHvora. 



In the liatixrijig (Tupain Javanita). whose hubitd 
arc partly frtftpvorotts ami parllij iwfch'rwtJW*, the 
ftpWn 19 not of lar^ uze; it U of a narron' 
elongate fonn, ciu^'i*d u|>oi] it^i^lf, occupying iu 
usiixil position on the Mi 3i<le luui lower border of 
tlic *ton>flch. The splenic artery is here smaller tlmn 
cither of the other two brandies of the Cccliuc axi», 
and iliTitrilniN'^ in iU eoiiTM- many limitcht's To the 
cardiac end of the stomach, which are oven iaiyer 
than ihti^i'r di>*tnimt.i'<l In tho wplwii llM-lf- Th« 
splenit! vein is donbh* tho size of the artery- 

In the nhrew (sorex), wlione hab'tU are eritiivty 
insectivrrrom^ tlic or^u is of very consideniblo eizc, 
being ofuD olftlong form, occTipying a position an ifac 
left ¥odc of Iho stomach, and being licUl in connexion 
^-ilh that organ hv a long ga^tm-sjilenic ligaTncnt^ 
it is coniiocted al**> with the ^L*iit omentum, and with 
the front of the left kidney Itehind- Thr* splenic artery 
in this Huimul cx|uals the size of the hepatic, and h 
distributed to the spleen in a similar manner with the 
&ame vesseU in the rtipaia, Init, the hranehe* to the 
stomach from this veaacl arc iniKh ffwa- anil tsmcUar 
than in that animal. 
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4- CamiviKa. 



Among tlie di^iritigmibi, I liavL-^ dissected the spli^en 
ui the polecat {vmMfln putmns)^ ;?nmii« {musUla 
rrmina-a)^ otter {mii^tela lub-a)^ in th« fox {mJ/te^ 
Ut'pphtiii)^ and in tho ichuL-iimon (herpe^^» pharaonia). 
In all, ex*:eptiiig in tlie last-meiiti'.»ticd uiiimul, the 
spWii hits miieh the ^iiice form and sixe, find occii]iie* 
the sftinc position. The organ is of moderate auje, 
and of an i-lnn^ate fonn, roHndtwi at one or hotli 
ends. In the ottcr^ the upper ha!f U much nanvpiver 
thftii thf lower onr, wliich is hhnost twice its breiidth^ 
and prcftcnt^i two fimall prolon^^ed rounded appcn- 
dageit, of &ma,ll sizl^. In the idirifminon, while It 
proeenta tlio clongiito form most usual in the canii- 
Tonk, it ha» thu singular pccuhnrity of being com* 
pletely divided into two lohea, which aro connecti.*d 
togethe.r through the meJinni of thf pcrifinn-nm. 
In all of the(>e animals the organ occupies u similar 
jtoentioii on the li^ft or canlifti' end of the stijjn:ich, 
being held in connection with this orf(&n by a 
:gii»tro-8plcnic fold, continued below into the great 
omeninl fo!d^ with which the lower end of thi- mgmi 
is in ilD cclscs connected. The aizt^ courae^ and distri- 
hution of the vea!*elH of the ft[Jeen are exactly the 
same in each of the above-mentioned animole. In all, 
the Hplcnic artery is bj' fur the liirgi\^t. Iiranr.h of the 
coJiftO axi**, excepting in the ermine, wh^re the 
hepatic \^ of etpml si/**. In all, too, the distribution 
in precisely elmilar, eomc branches pasuug to the 
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s]>t€cn and others to tho stomach and paiicreaa: but 
it IK ft Eiict wiiriliy of notice^ thai in die ichnrmtnoD 
thv hranchofl which pasa to the 6ubstanc<> of the spleen 
are Vi^ry much gmalUr thuti thi.>rv} wliich pass tu tJie 
ntomach, or even to the imncrea*. In all these aniiDals 
tlie 9|»leinc vein ia of corsiderablc size, being formed 
in thf5 iieual imintiiT, I>y iiuiiKTOUi} ^uiall vc^^lii, and 
joiDA with the mc»onturic vein, whicli it equala in 
»ixe, to form the ponal vein. 

Among t\\^ p(anti4jrada 1 have diascctcd the spleen 
in the coaii inuiuU [naxwi fimn) and in the bear 
(etrsud arcto). In tbe cosfi mundi it is of small size, 
and somewhat rhomboid in foiin, hnviitg tlie immu 
position and attiuJimoiita as tn the animala above 
menlionaL Tn t)te bi'Jir it ha^ tlie fiame (>lifii^tt« form 
that it prcaemtfl in the carnivora guiieroUy- In th« 
leliih» that 1 liavc dissected the spleen 33 of Utr^ 
shse, much larger than in the other order of tha 
carnivora* lu tlie lien it ia of an elongate form; in 
the Jeopard of an irregular oblongs vith, in bi4h caacs, 
the uauflJ positions and conneciiona* The splenic 
artery ia by far the largest of the three brandies of 
the cceliac axis, having a course and distribution 
similsr to what has Ix'en found in the other e8mi\'orA; 
but here the singular peculiarity again ppcscnta itdclf 
that was observed above in ihe iclineunion— iiainelyf 
tho small size of the branches distributed to the 
splcun as compared with tliu«c [massing to the stomach. 
The ftplenicvein ia, however, considerably larger than 
the artery. 

In the carnivora, the proportion thnt the spleen 
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bears to the whole Ixxly is a;* 1 to 2G4 in tlic Uon, 
■tQcl u 1 to 226 in the fox, 



5. AmphU'ia, 

III none of the ummmaliaii classes does tho Bpluoii 
prceent a more i>etfi^ct adaptation to ita i'luiction 
OS a reservoir for bl(x>d than in the meinbera of 
Uiift group. It is well knawn that the in/cwr vma 
cavOf a* it piiSj^H at ttit; hack part of the Jivt^T, 
IM well Ba the licpatic vguia thems^^lved^ form a 
ToluminouB slims, which is heautifully adapted to 
effect 0. rcscn'oir for the blood, which naturally 
accinniiliiten iliiniig the euspt'itpitiri of hriMthing, us is 
occasionally the cose when these animals pursue their 
prey bcnciith tlu,- aurfucL- of the wattT- Iii two sj^eci- 
mons (A tho common soul (/fkoca vitiilma) that I Imvo 
exaniiiie<1f a foetal nni] an adult ufit^, thu orgao in 
both cases was of very coneid&rabU 6it6j and, in the 
odidt onp, highly \slx and distensilf^ itH outtrr surface 
being tlirotsm into a considerable number of close 
longictidinal folds of var-ious size, indicative of the 
amount of dilatibility of tho or/^n. In the adult 
s[wcimoD it was seven inches in length, and two in 
In^ftdth, but so highly elastic wu6 its structure, that 
by force it ci'»uld he extended to almost double its 
\e in both dircctioDS, In tho ib^al spceiiw^n iv^ 
jngth vroA only two inches, its breadth one- In 
both cases the wnAr surface of tho organ pr«T)wnt<.'d 
B distinct lohidatcd arranjct^nicnt proci^ily similar to 
[tike scpuratcd portions of the salivary gland, the 
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ve^^U micloAod by tbcir Alii^atlifl ^lKli>'idmg and 
rBinifying on tho under fttirface of the or^an, tbrongh 
deep furrow* in the iiiterftpacea, between whicb the 
»;ei>urftte ftubdivLiioiLft of the ^i^Und inav Ix* oW-rx'ed. 
Tiic organ occupk-a its iisuul position on the left side 
of the stomach, fo wlndi it is connecte<l hy the usual 
gudtro-flplcnic fohJ, which ie continued below iiito the 
great omeutuia. The spk'nio artery Mupjtiying tlic 
orgnn ih the IflrgOfit of the three hrn-nebi^ of the 
co^liiLC axis, Ih diHTnhuiioii in HiinilAr to thwt which 
is usually observed. The vam Irevia are few urnd of 
sntafi m/.e- Tfu' H|iU'i<n, also, rwieives u branch froin 
the gitstric artery. The splenic vein is of krge eite^ 
much larger than the artery. 

Thi* hei)ftne vonou* reservnir in tho Hver of the 
seal, the ready conimuiiication, consequently- between 
the«e vc»seU and the portal t>y(itt3in, and lhn.>u^h the 
portal system with the spleen, b>' means of its kr^ 
jiftV'rent vessel, are cvidonets of the moat consummate 
dei*ign in tt>c adaptation of thi3 hij^hly distensilc 
organ, as a partjal reservoir fnr hliKnl during tlit' 
temporary and occasional obstruction to the circu- 
lation^ 

These fitcta receive additional confinnation from 
the re&ult^ of rxjin-imt-nt^ already detailed, where con- 
«iderulile enhirfjement in the si/e of tho orgim, witli 
eiionnouft increase in the amount of blfKid, wt^re found 
where respiration, tun} consequently the cipculation, 
were iirtificiftlly impeded. 
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\u Marsupialia, 



It has boon alrcatly gwn thsit th(? sizo of the 
agjlixn is ver)' cuiiaidurubly modified, according to 
tliL- baljiCt nf aninmU, and according to the kind of 
nutriment upon which they cxifit, being of very 
t&iimittrahle fdze in tlii* cftraivorn.. The present most 
intf^rosting family, though esHontially diffbrent from 
al] others in their organ! tiLtlun, yet comprehend 
goncrtt i\A upon every variety of nutriirient, some 
being fLtrititi^ffoiLS^ ^s tlie kanganxj, others frugivoroufi, 
or fruglvorous and uiBcctivoroue ; whilst, histly, others 
arc carnivorous, I have dissected the spleen in 
several genera of this group, and m cdL excepting 
the ursine opossum {dasytwus ursmus% I liave found 
it of very vwtj// size. Tlie liabits of this animal^ as is 
well known, are extremely vonicious, feeding indis- 
criminately uprjn niw flesh, carrion, blubber, &c. In 
thi« animal the spk-cii is of very large sijie. 

The other g^-nera of thiT* gmtip that I Imve dU- 
ftectixl are the phnlan/iista fidiginosa^ the bandicoot 
i^pemmehs fftsnttts)^ tlie krtngaroo {^nacntfiiut majiyr)^ 
the pi.'t«uru» scuircup, comprising anlraaU whose 
hahifii are herhaceoiiSj frugivorou?iT t»r insecfivorous. 

Although the size of the organ difFers, a3 ahove 
mcnt3oncd, in certain gencm^ yet its fonn, ponitioii, 
and connections ar<} much the aamo in alL The 
spleen in this family is always very long and exceed- 
ingly narrow, and flattened : in the kangaroo it 
me-aMiri-!^ eiglit inches tii k-ngtii. It ako, in most 
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ai8C9, piTdcnTii the singular t^eculianty of its lower end 
being subdivided into two lobes, uf wliicli tbe ii{i]X!r 
or more luitcrior one ie long mid uaiTow, tlio lovrcr 
on«j sliort find soniewbat broader. In the bandicoot, 
however, its anterior end is not Ulurcated, but tor- 
mlniit4:s by un Irrygubir rounded mnrgin. It is 
»ituat<:d in all the abovc-mentionod auinmla on the 
left «ide and lower Ikordnr of the ntomaclL, lieing held 
in connection with tbfit ovf^iii for the uppeir half of 
itA extent !)^ tin- usuiil ga.»tro-»j)lL'Hic fohl; its long, 
narrow, bifurcated portion is attached to iho fijcat 
omeiitinn, tJie shorter snbtli^'iBiona of the organ, whii^h 
lies free in ibu abduTtiitial Cdvity, being held in iu 
]>ositJou by a Jbld of peritoneum which uriat^s from 
the 8i>ine behind. 

The distribution oi' tlic vessel* supplying this organ 
Im lUniost ex£LCt1y the »aino in each, but the suhi uf 
the primary trunks diftcra in the various genera, 
III thi- in)4ei:t!von>UH biuidjeoo^ tlie i»plonie is the 
iar^M of tJie branches of the coelittc asia; in tho 
pbatangifita. the fipleiiic and hepatic \i--H3K'1« nre of 
equal eizc; whilst in the kiingaroo and dasyuruB, that 
vi'ssel is smulk-r iban tlie hrpatie; 

Tho prop<>rtion whicli the &pleen bears to the body 
is, in tbc kanguroo^ oa 1 to 716, to the liver aft 1 to 8. 

7. Rodetttia. 



I have dtdaected the spleen in numemn» spoeica 
of tbia very important order of the mammalia, 
with II viinv to observe if any diflfri-ncc ^a» to Im: 
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found m Uie condition of the organ iimong the 
hybcruuting epccier>, oif !icr during or pri^ccding their 
loqiid nind)l,Ii>n; if, in fa-cf, tht? bjiIlt*!!, in miy vvHy* 
could be considered as a rcson'oir for nutnmi^nt 
during liybL*nifktion, us tiie thymus gland is for 
nourishment in the acrvicc of roKpimtiou during the 
Bama time. 

The results of my invef)tLp;ationa would be to 
e»tirL-Iy iicgiLtivc this opinion. The »[>lccn, in fact, 
in almc0t every member of thia order, appeai-a, frani 
its exceedingly small siJic, to be reduced in impor- 
tance, M compared with muiiy other genera of the 
mammalia. 

lu wvend HjK'cInu'OS of tlic manoot {mii^ Alpimts) 
thnt I havi; cxaiumcd, the B)>lcen was of smali size, 
narrov and elongated in form, gituiited on the It-ft 
Bidoof the stomach, to which it wtis held by the usual 

In the mus coypus, hydromj's, the jerboa (dipm), 
the rat {mtu rattn^)^ the aqnirrcl, three different 
Bpecimi^na of which 1 disfteoted, the sciurus vulgaris, 
BciuruB nigcr^ and sciurus quadrivittatus, and in thc^ 
porcupine {hystri^ cristata), the ftpleen presents much 
the same fonn, being long, thin, narrow, and gene- 
rally flattened, highly elastic in structure, and placed 
on tlie left aide and lowor l^ordcr of the fftomachi In 
the hoory nuinnot (arriomi/jf)^i found ii» fona Home* 
what diSercut from the above -mentioned. It ia 
ghort^ somewhat curved upon itt^elf, inid of an irrt-* 
gukr triangular form, presenting li deep notch at 
iu tniKT uiurgin, wlici^e it i» in apposition with the left 
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kidne}', ita position willi n'g»*rd to th*- Jitomftrh Inking 
still tlic c^aiiic. In one of the fi]>ecimenft of the sciiiri 
f^HclwitA tjruulrivitffttu^), 1 oliservwl a small acccsaory 
spleen; and, in the liystrix crietiita, two m the gck«tri> 
splL'niti fokl. TIjr <>rgnn i» in lill cjwe.* tn-lil in its posi- 
tion with the fttomftch either by a distinct gastro- 
Apkrnic folrl, or by a fold of the great omentum. 1 
b&vD dijfsocted th(i bloodvessels of the spleen in the 
mus Alfimuv^ the r/irjjt cor/pjtA^ the arriomyfiy and thtt 
sciwm niger. In all, as might be exp<_»cted from 
the flnmll SLXC of the apl^n, the epicnic artery %a 
snml!^ than the hfipatk — in the mna Alptnos, arc- 
tomyfi, &nd aciurus nigcr, only equalling in sutc the 
^Mtric ttrlL'ry: their dii^t rihiitioit ofTtTsnniifi-nlifinty, 
In the hon,ry marmot the vein i» considerably krgcr 
thun th*? arlLTy, 

In this interesting family, comprising animals of 
very varied habits of life, conaiderable diffcrttnce ia 
seen to exist in the diintnKwiiA of the HjiU^en, a diffe- 
rence that hoft boon before frequently remarked, in 
connection with the kind of food, and the Aimplici^ or 
complexity of tho sillmputary canal, in cerrain goncra- 

Iirthe doth ijtradipm truiartyliis)^ which is exclu- 
Bivdy herbivorous in itf* habits, aTtd where the fitomach 
and intestinal canal present a more complicated 
»truc-turc» thr wjihvn in I'-xcretUnffy smaB^ ita form 
somewhat of an irregular trinngk, the base of whicli 
is eonnect^'d to the stomack by a i^rnull and very 
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«upptying tItU orgjiD, derived from the? ctrtiuc axis^ 
are Hinflll as compared mth the other genera of this 
order, and the splenic vein, tliough larger than the 
ftrk'ry, i* n*>t of vvvy coiwidtTitble sizt. 

In the Cape anteator ( tinj€£rropm\ and in the great 
ant-lH!»r {vyi/rmewphatja jnbata), tlit l^jniR^r of which 
ift inwclivoron.*^ un<l the liltcr of hotli insccHvorcnis 
nuti C'lrnworrrtLM hahirs, anil whi^-rt^ in ln»ih fln-?^tc»rii3U"h 
and intestinal canal present u lees complicated atruc- 
ture, tlic wplwTii is vt veri/ cojiaiJ^nibU s^ue* 

In the anfetenypus it is of nn elongate form, ronndi'd 
and sotncwhat broader at its upper extremUy than 
below, Olid presenting a notch at the lower end which 
partially dtviilos the organ Into two loin;?*. It i» 
placed in its usual position with the Htotnach, and con- 
nected with it by a fold of peritoneum, which is con- 
tinued bolow into the gi*tat oinciituni. 

In the yfVrt/ ant-tater^ the organ ia also exceedingly' 
l<jn;j and narrow, its upiwr end biiureating into two 
long pointed segments, the anterior of which is long 
and nari-ow, (he p'>«terior one tihort and tenniiiatiug 
by a fine point. lU position and attachments being 
»trnilar to those of the orycteri»pe, Cfirivsjumding 
with the large size of the ov^nxx in this animal, the 
veHHeU Hupplying it are found increased in si/e, tJie 
flpleuic aitei-j' being equal to the hepatic; the origin 
mid distribution of the vcs»pI, however, oflV-r no 
peculiarity. 

LastUf in thii anuiuli/h (tlajii/jiwt), whose habits are 
cftiejljf carnivorous, tlic spleen is of very large size; 
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it iHof nil irrt-giilar ohlnn^ fnrin, rot Imitj and narrow 
05 in the ant-eater^ bat short and thidc; thi^ or^^tui im] 
deeply divided into two lobea, which are direi^teil 
obliquely totlio Pipht ; th<! upper or wntcrior lobe is the 
longer; the lower, which tft iiiucU tliickcr jind Tsliortt-r, 
preeents a square notch at its lower inar;^. It rotning 
\U uaual position and connections ynXh the stomach* 

lu this most int<?rcating group of the mnmnuilifl. 
the Bpleen aRciumea a more singtUar form than bos 
been obacrrod in any other chisscs. I have dissected 
it both in tho i'chidim, and wUn in the oniilhorhyncus- 
In the fl/^my tmt-catcr (echidna) it conabte of throe 
long and exc(?ediiigly narmw lobeift, which meet 
together at a central point ; each lobo \» nbout an inch 
anil a h^df in length, th^ nno dhvcted to iJn* iHIt Ix-ing 
slightly the short(?^t of tho three* ; the lower one tcmii- 
nKt*jn by a bmaflt^raiid maw roniukd oxircinity than 
tlift others. It is placed beneath and below the stomach 
in a fcild of the gi-eat omentum, the Iow«r bmncli 
being attached to a fold of the mosontery which n>tainft 
the rectum in its position, ftnd occupies the middle 
line of the l>ody. In the specimen I disf4ect<'fl, the 
9[ilccn was not of large size ; it was exceedingly thin, 
and its tissim hi;jblyeIiiMif\ Tli« vt^sstls of the organ 
arc very diminntivc', there is no true splenic artery 
u*t dt'med fn^m the ca?lii:ic; the only arlepial hrandiea 
itiTccivcs are those derived from the gastric arteiy. 
In the itmilhor/ii/nats^ on tlie coiitmry, the* spleen ia 
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of very considerable f)izc ; its form is aa peculiar ua 'm the 
echidna, consUling of thrge unequal tobc:^- The largest 
and longest of these runs fi-om left to right trana- 
versely across the abdomen Wow the etoiuiich, mea- 
miring about ftix incLes^ being broader tommla the Icfl 
than on the right @kle, where it ternihmtea in a Aomc* 
what pointed extremity; the two other lobca occupy 
the left exti'pniity of tile onu di-st^ihedT nfwiiiih the 
Binaller, nboat one bich in length, riin-i upwards 
by the wdt? of the stomiich, the other Jownwnixls. 
The long lobe is held in connection with the stomach 
by the great omentum, the two others by a fold of Uie 
peritoneum, which serves to hold the end of the colon 
and rectum m the mcdiiun line of the body. The 
epicnic arterial branches, which are larger than the 
hepatic, are derived partly from the codiac, and partly 
&om the sii[)erior mesenteric. Its veins are numerous 
and large. In tbe ornithorhyncus, as in the Bcal^ the 
hepatic vein, us is well known, and the vena cava^ at 
it£ junction with this vessel, form a large rcsciToir, 
adapted to contain a eon^ideraiile c|nantily of hlood^ 
which naturally accunuilatcti when tlic circulation is 
nbetriK'twl during suspetulrd n^Hpirutifiii, ai^ ir* ocen* 
BLonally tJic case when the animal tft seeking its prt^ 
beneath the aurfsw^ of the water. Now in thesi? 
animals, as in the seal, the large aizo of the spleen, its 
gnwt distcnsihility^ itn well nx the largo hlzc of its 
veins (which, through the portal Hj^ftcm, communicate 
direcrly with the hepatic veins), an.> udmimbly 
adapted to a>*sist a* n rosiL'rvoir for blootl during iu 
obstruction under the al>ove-menttoncd condition5. 
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10- PacfiT/dermtiUu 

In tliin nrik*r I have dboccttHl the apleeii iii tliL- 
peccary {<!ycotcks)s the hyras^ and in the horec i^cqutu 
calnUtis}, 

Iti the peocary^ it h ft long but fiftirow viscus Uie 
anterior pxlreiiiity of which is rouudod, the postopior 
OHO pointed; lU position in poeuliur, lyin;; beneath 
the Htomach in ft ti-aiLHverae direction, i\> wliidi it is 
ooiinccti'd hy a distinct gastro-EpIenic fold. It U not 
of Itti-gc size, and the \c&s(A which supplies it is Amall, 
not cquftllin;; cho hepatic? in »iz<^. Tho distribution 
of this vessel oflers no peculiarity. The vein is con* 
sid&rably Uirge^r than the urtKry. 

In the hyraXf it ia aLto <}f^r/iaU si:^^ taid not uoUkc 
in fonn the Rhme organ in the horaef being flattt-ned 
and irregularly trianpikr; its margins presenting an 
uiievea foliitU'd uppen-nuirL-; ilis Ljp|Hjr mid postL^nor 
border is rounded, the lower and anterior one taper- 
ing io a narrf)w i^loiig»t^' luul indented point. 

In the kor^e the wploon is of very large, but varying 
size; it i* iljvttciunl, imd of an t^hmgale tnuiigidnr 
form, its broad end bting directed backwardE, it8 
riarrotv end forwards; it occupie* ita usual portion 
on the left side and lower border of the stomach, to 
wliich it is connected by then^uai gastro-nplenjc fold. 
Hei*e alflo the vein i« ccnsuferalty larger (four or five 
timeft) than the arterj'. 
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IL Ruminantin. 



The unatomy of the aplecn in this very extensive 
fftmiLy (>re*^?nl.s « cunatiiut type; but there are many 
peculiariticd in it that are tint to be observed in 
liny oth<?r niiirna1«. It. i» gciH-Tally of large 812©^ 
but thin nnd flattrnecl. In the genus anlf^pc it 
lA 11 large, flattened, roundish organ, situated about 
the centre of the left »ide of the mtomftch, to whidi 
it IB connected by a fold cpf peritoneum which 
posses across it- Tlie splenic artery, which U here 
larger than the hepatic, is not dltitribiited to the 
spkvn bv rjim^i/ fmuu-hejs^ but eiit(."i'» the orgjni at its 
posterior boi-dor as a dntjU branch without sub- 
division, a [K-'cnliarity not met with in any other 
order of the miiinintilja. The ftplenic vein, wliieh aldo 
emerge.* ua n single trunk, in six or eight times the 
fiiae of the aitery- In the ^f^cp (pw) a similar 
JUTiin gome Tit prevails. 

In the jjenus crrvus the form of the spk-oii, which 

large, is cIongHte, oval, narrow bolow; it« upper 
l)ord(>r obtuse and roundcdp The [lonifion of the 
organ, however, and the distribution of it« vesseU are 
iiimiliir to thcisf in tht* untf/jyjie* 

In the Barrta pacos* it is of an iiTepulnr eemi-hinar 
fbnn, thin and flat. Its p<j»ition and attaclimenta 
offer no special peculiurity- 

In the viosdiiis mosc/i\f€rus it 13 of an irregular 
ovttl fbnn. 
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12, CeUtcta. 



I bffve b&<l CO oppOTttinity of dieseoting the ftptccn 
In the hfrtnvof'ottfi cefjiccft, as the nianate (trichechuft 
numatua) or the dugong (hallcore dugong). In an 
emhtyo nmtiuU^ Ktx iiidK-s lung, ili«TM:^ctotl \iy DiiU' 
bentdn, the npleen waa a single organ, iincUvided, 
round, find venj sniali in size. 

Ill rho cafniv&roiis cctacen, I havo <liMe<*1or1 it in th« 
porpoise {pkocam^a communis^ and in the w^u/^ 
(^affCTici mystieitns). In tlio potfm'st tlio 8pl«n, 
in^t^ad of existing aa a single organ, presents the 
ungular peculiarity of being fonned of w-verjil sepn- 
faio lobc-s ttll of wlueh, however, occupy a relation 
either with the firai. cavity of the stomach or the 
omenluin. Thi.- liirgL'^t, about thi^ size of a lai^ 
walnut, lA placed at the harJ( |r»rtH of Oie xlomach, 
nonr to the pancreiis^; it is round, and its siirfiict 
(listinerly lohnbif.eil, with iitunrrous largft vthyn nwm- 
Ijijig on it§ surface. Tivo nnaller onoa are fuuinl 
lying on the surface of the atomacfi. uhcut. the fliBC of 
liirge peaii, whiUt three otlierfl of small tixt^ and lying 
in close proximity vnth one another, occupy tl>c 
tnargiit of thr ^^rnit oinvntal fold. Tlic tuititlter iff 
these rwparate lobes appeai^s, fi^om the description of 
vftrious luitLors, to be «ubjc?ct to great vari<?tyT Cuvicr 
deseribing Boven, Bartholin three, ond Hunter two 
only. Kach receives a separate hmnch of the splenic 
artery, which i^ of ^mall si^e. In the iiolphin it also 
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conmsts uf many \o\^m. In iW fu^lus of the gn^iit 
noi"th<:rn whalt- (haUmm mystiffhiA) no mention id 
madf^ fif tlit^ s[j|t-<"n Uy diw|n»r, I n c ifn* wliicli I diH' 
ftt^U'd, ftbout twelve iiKhes in length, tlic fti>lecn was 
a ^'m^/r orpin, of sinull »i/c, »nd uf an cIoTigattj oval 
fopiji, placed on the I**ft side and lower border of th« 
Btotn&^b, to wliich it vras coiineoted hy a short gasl ro- 
»plenic |kenroneal fold. I oould nut obst.*!^^ auy 
BUpplcnientary spltren*. 

If wc (ioiitmst ihv size of tht; epleon in the am- 
phibta Aiid the cclucea, very great differences arc 
observed between them, although their habits «f Uf© 
do not nt first eight iip]K.'(ir dissimilur. I have »1n?udy 
Atat«?d that in flu- uiiipliihijiiind tnU*'.v iiuitnji]^tt{ uWit^d 
hfibite. the Bplcen, by its large siac and dSstcnsUe 
structure, serves iis a reservoir for hk>oil, whieli natu- 
rally Accumulfltes in the inferior vena cava and the 
hepatie reservoir, and, through tbis channel, in the 
porlitl j«y*'*m and spleen, ^vlien ibe venous system h 
obstructed a.'^ a result of nnsjjeinlcd respiration. In 
the cetaeea, however, where similar hjibir« pivvail, the 
Aplecn is of exceedingly ^r/nW t*iae. How is this appa- 
rent anoinaly to be explained ? The peculiarities in iW' 
T(SSxo\x»sysicmof the sca\ arc Ivnitod to iho&itiint I havG 
already laentiuneit^ nnd iln'y tiiv. adniira\ily adapted 
to the cceasionai function they are required to pcrfonn 
during the ffmimrari/ susiipension of n^plration ncca- 
sioned whilst the fmimal is divin;j in pursuit of Its 
prey. The peculiarities of the v&acular syftem in 
the cetacea, on the contrary, are of a twofold cha- 
racter. In the first place, tbey ai*c provided with a 
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ooTDpltcat€cl Arterial ploxua ui tlic thoracic region, 
{brming a lar^* rt'St-rvmr for pun* nrlcrinl liUicid, 
capable of ftuppljiiig the ftnimal, not only during an 
occwiofialf but during its Umff Cfmtina^d existence 
beneath the surfacii of the water; ftnd, in tho aecond 
pljic4?, tlie venous ftjeitem fonnft ikr more complicated 
reaervoira (not confined to certain parts, ft» in the 
seal), but ditfuftcJ through e\'cry pttrt of the body, and 
all of which have intiumte and frequent cGtiimunicR* 
tionfi one ivith another^ admirably adapted for the 
considemble accumiibitionB of blond that must occur 
during the very Ung and continued *u8pension of 
bri'jilhiiijr dumig their esisfeni-'L* l*t'iiP3iili the pnirfacG 
of the water. Tbuee complicated diffused \-cnous 
reservoirs^ I belicrve, answer tlir erd in the cutaci^ 
during their long amtinund suspension of tho reapi- 
ratory act, that the hepatic rcaervoir and the large 
and highly di»ten»ile lipleen serve in the amphil»a 
duriiiff tbcir occasional and pmodic saflp*?nsion of the 
sHini? acl. If in tlii- former aninmU this n.^trviiir 
fiinction bad devolved upon the hcp^itie E<iniiacs luid 
spleim, as in the Hmphibia, they would hiive been of a 
size out of nil proportion to the rest of the body, 
llencc the? small sizp of the or^an in \\xit i^i-tarH'it- 

Tbe chief r-e^ult* observed in thesis investigations 
arc; The large size of the »pWn In all the members 
of this clftsa fi« compared with ilio other vertebrata- 
Thifl ie eeen by comparing the tables Ulufltraiing the 
n'ktive pniponion which the organ bears to the 
entire body in each, presenting itd maxiiniim of deve- 
lopment in this clais, in connection with the greater 
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general oomplcti^nt'Trti uud rcquirt'incnts of their orga- 
nization. Ainongfit tlio^e tlie splei*ij hoA ii nuit^h 
larj^r proportional eize m the carnivora and inaecti- 
Vom thjiii in fiJie remnining ordiTS- It i3Cotisc(|Ucntly 
largest where the iiiteatinal canal presents (as m the 
■ftbovt'-mcntioncd genera) the least complex structure, 
where digestion is most rapidly perfonnedr awd conso 
qucntly where the new material ia moi-e autldenly 
lidded in the hhH>d. LhsiIj', in the nmphibbt, lir^ large 
size and it3 p*^culiarly lax and distensilc texture arc in 
perfect liannony with the rofpiireineiitHof the nminala 
of this elasa, being pccuUarly aJaptod 03 a reservoir 
for the hhwil wliieh aeeu nil date?* in thevenoiiH system 
during tlic Kiisiwiision ot respiration. 



UKCTTB 9TnUCTCRE OF TUB SPLEEN LV TllE 
MAMMALIA. 

The extfnial Jibrous tunk in the mammalia is p^nc- 
rally thieker and }itore ftigMy elastic than in man* Thia 
18 more cspeciully the cilsc in the acal, pig, ox, and 
flheep; at the same time also its seroua covering ean 
be more easily removed as a «cpamte lamina. In 
corn 's 1 Hind en n* witli tlii:* fust* mentioned peculiarity, 
aa might be expected, the elastic fibres of tliis tunic 
exint in groiter cjuantityt and are much stronger and 
thicker than in th^ human subject. In addition to 
the elements already mentioned as composing tfds 
tieftue, mu&cubr fibre cella may be detet:ted In this 
tumc, in the dog, cat, pig, and asB. The trabecular 
tissue presents the same genurul ehanicter» tliat have 
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l>c*Ti uli'ettdy dewriboti, altln.ingli the mz(* of )3ie fi 
And the form of thu 8[niot::* left by their juiHrtion diifer 
ID ixTf-uiii ^'i)i-ni^ 

In the camu\>ra tlio &1>rofi nnd mcshcH ore iiuinc^ 
rous Hi\d of very Mnull ^ix<-. In the rtuitiitnn/tn aji 
mTAiigemcnt exaclly opposite to tJii« U olMOrr^ 
wbiW in ihc horse the fibn^ ivre thick and solid, and 
the in<^fthe# of »mAtl ^ize. Their scructtin; uhto is 
iiimilar to that of the mvcstiiijj tuiiic, the claatic fibre« 
being thicker, i4tiijiigi-r, nnd TiKiri; niitnf^niu» titan in 
man. Mu.'^cutnr fibro ccUa are also found oompoe.ing 
part of their structure in most of ihf gi.'ni'rm uf llift 
feQaintoalia. 

Thtj Malp'ujkian hodias have a similar arrEikgement^ 
and present [jn.^ci«cly the Aamc fttnicttiro n8 in num. 
They dill'er, however, in nh^. in certain geneni, l>eing 
largt* in the ntmituifitza and rodfiitia. Th<» structure 
and arrangement of their contents, their chemical 
coiiipo«iti<iii, luid the hm*8 which regulate their 
estreine variationft in sije, Appear to be pr«ci«cly 
ftiinilArf an f»r a^ I have been abh? to oscertatu, to 
what I have already mentioned, 

The^'W^»of (hr M[iUvii in niammidia pntent^ the 
same charaeteps, in moat respet^ts*, that I have already 
dc4crjht:<<l, a)n«]!^tiiig of n gTAtiular pla^^ma, ntich-i, miil 
nucleated vcsiclea in evc^ry ]>roei'*B of dovclopnK-nt, 
growth, and decay. It al^o conrHiiiis in all ea&e«, a 
large quantity ofnorm^ blood corpuscles* It i« very 
mrWy, however, that any oi^ thejc can be obFirrvwl to 
h» iiidiiil«'d ill i>-ll*. I have mm fnfqiiently observed 
them in the horse, where they occur in vvry con- 




4 

I 

i 



I 

I 

4 



OOttUEATITE AKATOMV OF TUE S^LEKN. 29( 

aidcrable quantity, and willi grcAt di«tiD('trtLe^. In 
the rabbit and rat^ as well as in tlio oilier maimualiai 
I have ouly seen thcan ocoisionally, and in HinuU 
numbers. 

With regard to the bhodmsseh and the Uood cif the 
spleen in this c\ti%%^ 1 liftvc no spi^cm] observationti to 
offer bcyoTid what I have already mentionetlp 



AVRS. 



Bin nujn^roiifi diusection^ that I hiivo huuIq of the 
LVfrieen in bircU, I have not foimd that ita general 
unatoniy difl'^rs to siicb a degree (except in that of 
fonn) in any of thti various clat^ecs as to waiTunt & 
separate defM^ri|ition of tlie organ hi each eLwa, The 
d^cription that I Blmll now give Tvill apply to all; at 
the Millie time I shall inetition any individiia! pecu* 
liarity that may be worthy of notice. 

The splcL'o of birds is gcnei'ally of ^mall size aa 
compared with the body, much gm^ller than in the 
momntaliG, aa ia seen from the accompanying tabic- 
(See [K 273.) It» fonn \% U)«ually somewhat sphe- 
ricaJ, as in the cormorant {phalacrocorojj gt^acilis) 
the owl, the puffin {monnon frntnniUi\ llie oyster 
bird i^hwmaiofm &^traUgxt«)y the spoonbill {platalca 
icite&rodia)^ and some others. In tbe Virginian owl 
(bidfO Vir(firti(inti^) it U conical, and in the ostrich 
^rkma Atut^icnwi) xin^ moor-hen {gtiUinuta cklorOpmy 
eyllndrical. Its fiizo, thou;;h ^mall, is subject to great 
variation in certain clasftca. I have found it lar^jtst 
in the rapaciou» cormoranlf an intcrcatLiig diTum- 
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Stance in connection with its l&rgc size; in the mom- 
mnliikn camivora; it U a1»o lar^c in the divinj^ moor- 
hen. It occupies a similar position in all clasMs, being 
placed at the bncrk jiurr itf th« proventncnhis, inuiie- 
diately above tlic i^toinach, and being held in its posi- 
tion bya d*'licate peritoneal fold. Corn?»]ioiKling willi 
this dimirution in the size of the spleen, its Uood- 
vesselfl become considerably redacted in importance, 
and inatoad of forminfr one of the chief bmncliu* of the 
c<eli}ic axi*, tliey arc derivi'd entirely from one of the 
bnmches of that vessel (the gastric), previous to its 
distnbiition to the stomach, liver, duodenum, nnd 
pancreas. The splenic vein also is not, ub in the 
nmmnudicL, one of the mam trunks of the vena porttti, 
but consists nieifly of three or four small hraucheHy 
which open into the gastric, the vena porta> being 
formed by tbe junction of this Yei*9el and ttie mesen- 
teric vein. In tbe water h^n it Got&iste of a sirtgU 
long tnuikT which is larger than tlic smalltr branch^ 
combined iji other birds. This peculiarity in con- 
nexion with the Bomewhat larger proportional sice of 
the spleen may have «ome relation to tlie peculiar 
habits of the animal, which involve a considerable 
retanlfltion to the blood during its tinjwdLHl n'spira- 
tion imder certain circumstances. 

MimiTB STHt;CTUaE OP THE SFLCEW IN OIllDS. 



The moat external investing membrane i* tliijif 
ahnost transparent, of a grevish Lol<»iJr, soinewhat 
elastic, tind only loosely attached to the structures 
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l>eneafli, ii^ inner siirfitrf^ giving off numrroii» but 
EomQwhat delicate trabecula>. tt ia composed of 
innumerable delicate fibrillaD of white fibrou* tissue, 
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Sert^ into bands, wbich cross each other in 
various directions. Most of these fibres have no 
nuch'l, presenting a ^avy and somewhat l.»rtuoua 

• The »pWy I'orpTiKU ri't.m the »plc«n of th*^ rtimmon fowl. 
'llunrisjf ^idr form ^od utuiitmn- 
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CQUrse; n fowiir^ »j>)n<]lL'<f«1ia|x'(l, presenting a niicleiu 
in their centro, which either becomes elongated at 
both GhtK rir i^l^e th(^ cell wall is ho Eli[«piiMt.Hl. Ou the 
application of acotlc iurld Diyriade of smull dark oval- 
ft}ini)itil nncU'i rtre ohservwl, an wtll aw hii cxcfiedinglj 
den^e mesh, formvd by the interlajziiig ol' the fibrca of 
thc/iner variety of elastic tUmie, They are rv-tiinrk* 
ftble for their number, thoir cxcoedui;! delicacy, and 
frf^qij^Tiry fif tln'^ir peculiar I'^irling:*. The trabeaJfE 
are not rery nuinurous; they are delicate white 
fibrous cords or bimdis >^'^lich arise both fmm the 
inner surface of the investiiig membrane and from the 
dhcaths of the vcsscIb reflected in from the outer 
iiiiiiiv Tlii"Mi% Joining tn^H.hi-r, fnriTi uiciihcfl, iti 
which the pulp tissue and Malpighian corpuacles arc 
1orlgrd> They are rx^mposcd of fific ilelicjite wavy 
fibres^ of white fibrous tissue, and i^pindlo-^haped 
fibro.4 with an clonguted nxidikc nucleus, the margins 
of which are highly refractive and dark, npjwircutly 
solid, and contttining no nucleolus. There an? a?so 
many of tbe finer variety of thr i^iriy (,-Iustic fibres, 

Thf Malphjhian mtjmsdeR (fig. ly\ ) in birds are very 
numerous; they may be swu a» niijune grejish while 
pomt^ aitunted in and sum^unded by the rod epiccn 
substance. It is exceedingly difiienlt fo Mute their 
i^oct number in tlie entire or^un, but so thickly are 
they gtrcwcd throughout its Aubfttance, that they give 
to it* i^octii^n a ix-ddisb ^erj appearance?. Their siase 
Tariea very con&iderably ; the largest have a diameter 
about the 100th piirt of an inch, some the 160tli, 
IDOth. ISOtJi, 250tb, 333rd, &C6th, the hitter being 
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ttii* «inalli*^L; ilieir Khapo i^ gpliurical; thcj' are 
aituateil eith^^r on the sidi.^» of" the sicttiler vessels, or 
more frequently at tbeir angle of liifurcation, rarely 
being Connected to the vessels thcmncivcs by s^ pedicle. 
Tbe va»»teUilo notttjjputvntly trnverMetliOHubHtauceof 

Pro. ffS ■ 




diesclxxlics. These corpusclci* (fi^^ 52) arc compoftpcl 
of a fine and ex<|»!«iu'ly dt'lirate. niFTfihnuit, which ia 
transparent, homagcnoona in toxturo, prf^BCntmj? in 
mme ni^^t-;* an exceedingly fine dnrk gramiinr tcxhire. 
Thk mcmbnine does not present the same app«ar- 



* Onoof tbf fpldiJoooipujidM (nym i1i<j Hl)>rcn of lie fowl, tKinriog 
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ance4 ax in the murnmulm^ ftiii) is not apparrntly 
foniicd from the sheaths of tlie vessel to whicJi ihoy 
arc intimately adherents for the fibrilUtcd atructure 
of the alicotli U very mntitfcst^ whilsr it h iiol pr€*cnt 
in the membrane of the Malpighian vehicles. An 
exc€cdiii;{ty diflicatc capillary lict roiuiJics on the 
outer aurfttce ol" each body. 



GOKTENTS OF TUB UALriGUU^' V£;3I0LEe. 

The ccpDtcnte of the Malpighian vosiclo* in birds 
arc of thive kinds. Firsl, granular matter; stecoud^ 
noclm; third, nucleated vesicles, 

1st, Th(^ granular mattx-r cxifttft iu rather large 
quantity, but les** in comparison witli the nuclei; it 
consists of numerous very minute, but \-ariously 
wicd »nd chit^fiy »ph<rrjcal-shftiied pule gi-anules, in 
which are scattered a few minute dark and highly 
refmttive particles like fwt grniinles. These exUt, 
however, in very email number. 

2ik1. The nurlt-i arc pfdc in colour, varj' consider- 
ably In their size; their form chiefly cii-culor, or 
irrcguhirly cii"cular, ct>nsisting externally of a Mtghtly 
dark inar^n, and contain in their interior a varied 
number of small pale p-anides, generally three or four- 

3rd. Nucleated vesicles very rarely exist as form* 
ing part of the contents of the Malpighian vcaiclea. 
They occur occasionally very sparingly, and con«i»t of 
an external membrane, contitining on its wall a circular 
nucleus, with utw nr two distinct ciiTiilur nuclei.»li, 
the cavity of the veaide containing a few variously- 
»lmpcti grauuleiK. 
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The same vanatiifn io tlie she of these bodi(?fl, 09 
dependent upon the state of nutrition or the period of 
digestion of the animal, h aUo to be observed in Initls, 
and they appear to be regulated by rhe !*ame general 
law, US rej^ard* such vanation, whicli litus iditady b^ii 
Temarked in the umnunaUa. 







The pulp o/the eplem in birds (6g. 53) is composed 
chiefly of nucl^L varying in rtiai', and of an irregular 
circulttr form. They present an external dark Diatpn, 
the interifir strui^ture being of a pale gi'anular texture- 
In 6ome tht^i^Q gmnules wore f^^w in liumber, darker, 
and inon." di-Hthict. Many (>f tliese niuilet w<?re sur- 
rounded by a faintly delicate cell wall, in the cavity 
of which may occaJtionally be accu a fuw dark gnmukr 



aa.^onrl civtiiilbcIim; ^ if. Culouinl gnuiulca iXHjl«iiij*d ui ohIIh; 
ff a. Dotted Qticloj- 
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partaclcft,or the v^icle may 1*0 crowded with ^runuke, 
rendering tin? nucWtw iiKlij^tiuct* 

In tlic p^ilp of the ft]>lo<^n in hirda mny alBo be 
ob»er^'e<I, If* dttarltj as iu some of the iiianimflUii. the 
moet inlcrcstmg mctmnorpboflp* of thr blood cor- 
[iufli-l(W. Some of tlu^se (Ujrpa**cl« prcHeTited tbar 
lUiUil normal appearances, others wei"G coUw'tod into 
heap! of varying form und aizc, in which the normal 
form of the majority of the coqmscles was retained. 
Many^ however, presented numerous* cIiantctcriMic 
diffurenee»: the ninglc! coqni»ch*i* were of gmaUer size^ 
presenting a darker eolour, with a m-irMing and 
CTUvipliruj np of thrir innr(jif'j* nufl Kitrf(ict>x, In Mjiut- 
cii»e7f norpn-tt'Ivs with similar corrugated mai^ins and 
6urfa<*t*i \vi?re imiIlm' in colour, or conijjit'tcly ctjlouihw*, 
Wliilat, lufltly, *ome of the corpusctea pi'Cfit^ntod their 
umai fonUy the nucleus and invoAtin^ capmilc of the 
disc bein^ intftctf but the eoUnir wujitin^. The 
amount of cornigation which i\\^ niar;^iTi fUxA r^urfacc? 
of the curpUKck's pre^wnt varies considerably. In 
wmc the edge of the disc i* merely bent in or 
wririkkil, whiUt in others, the <?!Gtmt of l^^^^lgatJon 
haa been so considerable as to fonn a small body, tho 
imli'MU'tl iinil iriTgiihir mirfne*.' of which pifwriits no 
similarity tvith the nonnal bio<^»d corpuscle. These 
ftppi'-ar'ttmres 1 iuivt observed !n ei^ei^ instance in 
which the pulp tissue lui^ hoen exnnnned. 

In oTie examination that 1 made in the common 
l^reenfineh, I obseiTcd ft few 4ei>arAte blood dUcs, 
contained in an irrfgnhtr shaped mass of phtfima; 
they were of u circiihr form, rather mnallcr than the 
norma) discs, and of a dftrkcr red colour. \'crj- nume- 
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roUB vesicles weri' also seen, of a circular form, and 
isiflting of n ilclicatc trattt^[)tiroiit im-uibrancf con- 
fining In their mta-i^r a variuhli> ihiihIkm- ("tjf to 
ten) of irrL'giilLirly cipcukr-shapcd rcddiflh-coloured 
corpiiJsdes^ ViVf. hlood iIm^?*; iitlirr:F^ contained many 
Vflriouely formed and sized dark granules. In a few 
cases I have seen in the spleen of birds a numlwr of 
sniBlt elon^are, rod-like cnfttUiUine hollies, of a j>olc 
[teddiah colour; these cither presented a perfectly 
^•traiglit florin or were somewLat ciirvcd; tiny I'xistod 
fiitlier free or wcro contained in unrhangGcl or partly 
changed blood corj»uscIcs- 

Tlic result of this examination fthow* that in the 
class (jflnnls, although the spleen ij*, from its smaller 
eizCf coDgidci'ubly K^diiccd in importance, yet that the 
structure of the organ is essentially tlic »am*" a» in 
the mammalia. 

The bloodve^sL-U in the interior of the spleen in birds 

Appear to havtj au arran^auent similar to what has licen 

'.observed in the mamnialia. The veins, which arc of 

exti'eme deiicaey, ramify in an arborescent jtiatter, lioth 

on the surface and also in the ujtcrior of the organ. 

lat» Normal hlood coiTiUBclea, nucleated, and of a 
pale reddish colour \ 

Snd. Blood discs of diminished size, dark edged, 
with wrinkled and indented margins; some arc of 
amaller >k\x*\ fnU in orjnitr, with no nucleuB, and 
irregular flerratcd margina; 

Srd. Small circuIar-slmpL-d lirAj} ytUow curpuM'JvM, 
with (lark highly refractive margins. 
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Afl 'wc descend the scale of the vcrtcbnite aeries, 
the function of the spleen appears to be considerahly 
reduced in iinportarLce, as shown by the extreme 
diminution in its size, a diminution more marked in 
hom^j of the orders of ihi>» eki^H tJiun in 11113' othirr of 
the vertrehrata- And these facts are highly im|Xrrtant, 
as they clearly show what cx]R'rimc'Tit on the higher 
aniinaU has confirmed — namely, that the spleen i& ftn 
or;£an not absolutely nf?ces»ary for the perfect per- 
ibrmonee of the fuiietionfl of life, but that it is on 
organ superadded, and cxistnig of large sine, in the 
more highly orgjknizcd vortxrhrata, whore il6 function 
is brought into play lo btilancf: and rf-'jidnte the ever 
varying; conditions of the vascular and nutritive 
0}'9t<;iui». 

Ch^onia, 

In this orrier of the reptilia the spleen, which is 
rounded, with somewhat flatt^^ned sides, is larger 
than in the remaining. Instead of being placed in 
dose proximity ivith the stomaL^h. as in birds artd 
mammalia, it is tirmly boimd to the commencement 
of the tranavei'se arch of tin? eolon, and is about half 
conccolod in a blind »uc, formed in a fold of peri- 
tnOfiGum, which connects the colon bf-h>w witli the 
stomach and duodenum above. I have found this 
arrangement both in the terttudo EurDp<Ka and in the 
testudo mydas. In one case I noticed two sumll 
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Bupplementary spleens in the aamc fold, otii^ about 
the aixc of a liU>crt and the other iLboiit bulf as large 
OS a poit. The bl<KHlv««9«k sup|)ly]i>iZ the organ 
present a considerable rlifference in their size; in the 
turtle thL' will bL'in^ at least ten ftVrtew LtrgcT in 
diameter thjin the arterj-. The latter vcasel, which is 
of verj" stoall size, is derived from a trunk given off 
from th« right aorto, and vrhich Qvat supplies ihe 
stoiimi^h !iu<i livi»r" by !ir|H*rat"' bnuirlies, and after 
supplying the spleen, jj< finally diatribute'd to the 
paiiCRrrt*4, diiiideimm, and remaining portion of the 
iatestined, the branch to the spleen being the amallest 
ve-sscl of all, Ir,'- dtAlribiirioi) in the interior of the 
OTgiii appars Bimilar to what ha8 been seen in the 
inammalift(fig. 54)< The veiiui, which are numavue ajid 




VcDfl7ii« ploJCiM on Uio Aurikoc of Uio Bfiltfaa in tiiv inrtla 
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oi' ctmstii'raMr. i<i£tf^ e»\}tc\si\\y m thfitiirrle, form ii dense 
plcxifonn moali, both oq tfte surface and abo in the 
interior of the organ, the Inrger brancbca huving an 
arborescent ftrmncremftnt, the fimaller T.riinlt« anrnfo- 
moaiu'j very freely \Yith one another. They da not 
form, honx*v<jr, on« of the miiLit trtinbt of tliv portal 

1. EmydosQuria, In tliis firniily of thii sanrian 
reptile**, I have dissected the spleen in the young 
crY)Codile and nlUjzator. In the crocodSe (crococliliid 
biporcatiia) it is of larger eize than in many other 
reptUia, of jui L'lunpit** ovnl fnriii, b^'iii;^ phiccd bt*hind 
the &toraflch, at the back part of the alKlomcn, on the 
lefV Hide of the median Inie, and tying m fhe fold of 
l)critonou)u, which connect* the duodcnutn to tJie 
ftpino. The Moo<lveftAeIrt supplying lite oi*gftn are by 
far tlio ffjisafU.yt brunefio^ derived from the tmiilc cor- 
n-^iponiling fa Th(- r{i'flii<\ arxl iv^iit^h also snppli<^s the 
liver, storaatli, and part of the integtm:!! canal. Tlio 
splenic vein terminates, as in binU, in the ^stric, not 
forming one of tho principol portal trunks. In the 
allii/ator the or^an haA much the 9an\e form and con- 
iti*cLiiitis, and the tlistrlbution of its vessels is similar 
to those in the crocodile. 

2- Saitria. Among the sanna I have disseeteil ihc 
organ in «evend specimens of the lacrrtay laccrta fffcta^ 
tatyirtii ivj/(/to, «n<I htnerin rhitufl^t. 

In the <f€cko and in the lacerta caloUx^ the spleen is 
of an elongiitA:* ovul fonn; in the common lizard it is 
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irregulntly IoIm.-h1, ilikI in tht- chaintlt'oTi it ih rt^nnd, 
and of exceedingly aitiall aize. In all, excepting in 
the ffocko^ it ncciipiofl its usual position, hoing placed 
on the left mh* nf tlie i*toiiiiio!i, to wliUh it i^ eon^ 
ncctcd by a delicate p^ntonen.! fold; in the gecko it 
occupii^ » position on the left sid^ of the commence- 
ment of the int<:atiiiv. The extremis diminution in 
the size of the spleen in this ordei* is mrcompanicd 
with u dcorcttsc iii the size of the vcascls, which jirc 
very diminutive. In all of the alio ve -men tinned 
animals, cseopting the chEmeleon, the nutrient veeBol 
In deriv^'d fmm n tntnk given nfT from thv uorttt, 
which aUo mipplto^ the stomach and the remuining 
portion of the intestinal cinal, the splenic being hy 
for the snmlk'et brunch of all. In theehamcleon this 
pmall veAhe! is given ort' iWnn tlie gastric artay^ whieh» 
in tliifi instance, is d^ved directly from the aorta. 



Ophidia. 

Tlie moat extreme differences of opinion a]>penr to 
exiflt with regard to the presence or abamce of the 
«pleon in this class, Cuvier asserting its existence 
to l>e coiii^tant in all the members of this group, 
whilst Meckel, on llie other hnnrl, tutjdly denies 
thut any organ exists in the ophidia^ analogous to 
the a[)1een of nmiumals. Such great divcndty of 
opinion among authorities eo tiigh* led me to adopt 
ihft givaU-st I'jiution in cxjtniining the truth of one or 
the other of these statements, and it Is only after the 
most scrupulous and cureful investigation, aflaist^d 
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by tiie tmin'i'uig test of tlic niicn.>HC()]Hr, thmk- I am 
Emablcd to c^^nfinn i%ith ahoUte certairtf^ iht^ above 
o[iiiiiort <if Ciivier, thht the nplecn docs *^xist in the 
present clnas, I have di*suctc<i thi« ar^un in two 
s[wciin<;!i» uf lite* b'>fi^ in tin* /itfih-ux^ cMtd/er mUrir^ 
vifjfr (vipfi^i rommwii*\ the common ringtd tnake 
{natrlc torqtiata\ unA in t\x^f^^phlop9^ amphi^htrtta^nnd 
antpm fratjiU*, whore the spleen present* Jii nil a 
flomftwhfit analoj^uB form. The or^'an la very amalL, 
bearing? a pnipfjrtitjn to the whok- iim I to l],t&0, 
hardly exceeding in the brgo l>oa (lie ftize (*f a pen, 
Ita fonn is irrcgLilarly crirciitar, and its fiurfate some- 
what lohulutod; it ia ]>hioid on thii left side of Ibc 
[ryhtruTi, jn^t at tin- ronirnfiici^inpnt of thf- iiitrftrliie, 
being partly retained in it^ position by its attachment 
to the meseritem: p^^rif'fnti'al fidd, atid alwt bj- its 
mtiniate connection ^^-itli tho pancreas;, immf^diately 
above vrhich it h pliKcd. I hnvc no doubt that it is 
the close eonnection thU organ has with the [mncreaa 
that has given rise to the differences of opinion 
ft» repinU ifs exi*tenee. Thi' v****ol which supplies 
the organ ih of very diminutive size, and is derived 
from tilt giistric artt?ry. The veins (fig. 55), which 
consist of fteveral ^touU brancht^s, unite to foiTn a small 
vessel, which empties itself into thr^ ninaiilrnc vein; 
these vesiielfl, before pa^in^ from the organ, form a 
delicate pUzu.'s on it^ outer »urfacA% immcdiiit4*1y 
beneath its extvnml tuuic^ as in the chelonia. 

1 n the t^phUp,i tlie ci>let;n is of minute sixc, and of 
an elongate oval form» heinp siituated at the back |>art) 
and ri^^U i*idc of the pyloric end of the stomachy in 
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tho mowiitoric pf ritononl fold, tirwl uIiov<j the pancreas, 
wWivli is <>i confiidcrablt! size. In the ampfasbwna the 
oi^an scarcely exceeds the aizt' of u siuttll pcii; it« 
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fonn is irrogulurly rounded, bcitig phic^ ou the right 
side of die pyloric end of tho ^loiaach, where this 
or^n forms a distinct cxirvc ju^t aa it joins the 
tnfj:#t]ii«-. It IM surrounded by a loug-tmlcd prolonga- 
tion of the pancrcftii, whicli i^ cuned jMirtially around 
it. In ihc? Qttjnis jra'flHi^ the spleen is ub<mt the wizc 
of a Urge ]Krn, phitcd above the iiunercaa, on tlie right 
aide of the pyhirir. r»d of thc^ tttuni*irh- 

It h^^ been already seen that in thoeo mammalia 
A'liieh prev((*iit n simple ^loiiiach »iid Iri(t-stiiial I'Tanal, 
and where di^'estton i« coiijwquently most vigorously 
performed, aa in the camivora, the «plccn if* large, 
and there appears to be c^x>ry probable reason thut 



VctuiUi iduxiu oil tlie Murikco of llie Bplooii in ^c makOi 
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itd&tzoia in accordunckr wltli tlil^ function, bcir^ lArgc, 
to rvgiibiU^ itic vHrj'iiig rorHlilion.<t i^ llii^ i^rculatioiif 
which Tnndt be verj' mutorially modified by a rapid 
coHifffrslofi of food into HooJ. If Mich he ihe Oftse., it 
ttp[>ear» atfii'St: ^ittkt remarkahle chai in tlie opbidia, 
eHumtiatty cftmivoroua in their haUtfl, and poaM,<«9iiig 
a voracity f^reatcr than other animaU, the ^ken 
should be rfducfff in size to the amalloAl poe&ibic pro- 
portions, so fiinall. indeed, that its function tiiuirt \k 
considered to be uU but uaclc-H4, Thli* ihpi>arvnt 
anommly i« ftoon i^xpluined, when we consider ihe rate 
of Ibe digeative action in the latter class oa compared 
with the former. In tht* o*ir?iivoni Ihv ntpid ilxgu** 
tion of tlic food doe* not extend over more than a 
ftw hiJUi"H- In ihat time a very eonHidt.*i"aUe tpian- 
tity of new matiMiut is addod suddenly to th^^ clr- 
culaiioii. lint in the opUidin tic fowl, although its 
nature ia the eame, ifi not aa rapidly digested, tliia 
proccflj* L-xtcnding over day», or even weeks, bo ifaat 
the new inateiial \^ Addv^d *foWy <v\d graduaBtj to 
Ihe vnflciilar system. I Ixlitne thnt it !» thift circum- 
stance that will partly serve to explain why this 
organ \h n^ducod to its minimum uf development, and 
cont^equently of function, in this class. 

Batr€ichia. 



The »i)leen in thia order of the rcptilia is of 
^Hiidl size, bearing a proportion to ihc entiix? body 
as 1 to 1364. In the toati {rana hufo) it \h al>out 
the *iie i>J' n hirge [HtHj of circular form, being 
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]>Uc«rl bi'liiiul tlio utomucli in tliu me^^titeric peri- 
toncail fold winch coiiiiectd tile small iiitc^tint^f tlirvc 
or four inches from ihe [nylorus, with the sphie, 
aiid cluse to the distal end of the puucruis. Corrc- 
spouJhig with the fiiiuill *lzi^ nf Hu> »[jleeit uj 
thiB order* the size of the nutrient veasi^ becomcB 
tiiiK'-h ilhiiltit»h<*[l, hniig the sniHllest tjf the three 
principal bmnehes {hepatic ftud gastric) derived fi'oin 
the tnink anah>gous to the axis. Tlus hranch enters 
the i^ub^tanee of the glnnd ixt its upper jxirt, ramify- 
ing in its iiiti^rior. The reini* of the j«|)1een present 
an arrangement analogous to that usually mot mth, 
forming arborescent branchings through the sub* 
stance and al*o on the snrfnce of the gland, hut not 
forming u picxifonu network, aa in the opkidia and 
chtlvnfa^ — a most interesting fact in connection with 
the peculiarities presented by the minute i^trncture 
of the organ in each of these classes, 

the frog (nrna cscuienta) the structure of the 
LU i» viiuihir to lliut met wilh in [he fimd. 
In the salamander tlic spleen ia not of very large fiizc ; 
It has an elongate form, and is plti^:^^! tin tlje lel't Aide 
of the stomach, to which it i« connected by the uBual 
[KrriUineal fohl, in which its vessels (branches of the 
gafltric) run, In the tf-itim the form, position, and 
^nicture of the organ i» similar to what was found 
in the salamander. 

Among the ptrtmnibranchiate amphibia^ 1 have dis- 
sected the i4plwn in the axohtl^ the siren, an<l prafeits. 
In the former animal, although the branchiul tufta 
remain perfrlbtvut, unquestionably puhnonic resplra- 
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tioD id that chiefly exerciaed. Here the eptccn id 
aiD&U in Gom|>»int;oii wit}i tliG kijm; of rh« unhnsl, 
whilst in the jfiren and pri^ttus, ivherc this arrange- 
ment is exactly reversed, where the pulmonic inspi- 
ratory appaimtus liiiti diminished^ find that for nqofttic 
rt-*pinitioii has Ix'cujine moiT: [icrreof., Uie spleen 
proaenta a larger proportional size. 

In tlie tm-en the spleen, which ia of large »irc \a sti 
i-xcccdinj^ly long and narrow vi$cu^ placed in tu 
usiml jKinilitjti <\r\ till? left Aule of the f^t^^maoh and 
inteatines, being held in its portion by the common 
mcttcntcric peritoneal fold. Its length is wn-en inches; 
it 1» exceedingly narrow, and aomewhEt triangular in 
fomi. The artery supplying the organ ia not of 
great size, but the VL^lnt; ure TuimeroTi^ und Urge^ and 
empty Iheni^elvca info the long moflcntoric vein, 
which runs along the whole length of the inner side 
of the organ, tc-nninating above in the vena porta*, 

^xi fht? jyrvimj* ihr. orgai» la also Inng and Mender, 
rounded above and tapering to a point below; it 
oeeiipies itA iihual positioTi on the left ^de of the 
Htomuchp 
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The ininute anatomy of the ppleeTi Jn thw cl 
aflTords many very highly interesting facte in the eluci* 
dation of the physiologj" of this important organ. I 
have escaniinwl ir* structure in the chehrtia^ the opA/rfMr, 
and in the hatrarhian reptiles. Among the flauria tilc 
esctreme difficulty of obtaininf! perfectly recent »ixH:i' 
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mens haa prevented me extending my investigatioM on 
thi- miniiU- structuri? of the spleen in this class. The 
vorioua elementary atnicturca compoaing the spleen 
In this HPCtioTi of the vertebratu an? fl.Luia^c ]>reeis4ely 
similar to what arc found amongst the mammiLlia find 
birds, t:nii7»istiiig uf un txtemal aipsulc^ and tml>ecu- 
lar network, the pulp tJSflTie, bloodvc^aeUi and blocxi. 
The Malpighian IxkIics, which fomi so iinjkorrHiii un 
clement in the composition of the organ in the other 
claSHt.'s, rainjot here lie said to ?^.\i:*t. Miiller <Irtccted 
them in the cbelonia, and Oetrterlen in the naked 
amphiina (frogs and toads). In my invcstigationfl I 
have not been able lo di-imver the existence of these 
bodicA ID lUij of the subdivisions of tliis cla»A> 

Tlie exlenml tunic lOTi^dsts, in nil tin* meuibens of 
this order, of two layers— an external jxTitoneal coat, 
consisting of oval or eijvular-shaped nucleated epi- 
thelial »cale^ and an intcnial or fibrous coat. In the 
cheUmifi aiitl intfrfithiau iT|i(i}i*% thi» fibroiw roat 
consists of a ihiii and moderately transparent mem- 
brane, t'uinporteil of numcroiifr iiiiiiiilv librilliP, which 
lire intim*tL'ly blended with one another, the fibres 
coinpo!<ing if. passing in almost every direction- On 
the addition of acetic acid these fibres itro partially 
dissolved, and there are then observed two distinct 
forma of imcloi. One of these forms consists of 
minute circular or oval-shuped micjti, both M-ith and 
without nack'oli- The oth<?r form consists of oblong 
ihaped nuclei; they arc pale, and are not contained 
in separate fibres, but in a pttlv, CtK-ly-grariubir mnn- 
branc; thcj- are elongate, ehibshaped nuclei, either 
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straight or vanoualy curved, presenting an outer 
nmrgto, but conlaining no nucleoli^ mu) not unlike 
tJic nuclei of involmitary muscular fibre. A few fine 
c^uHing I'lastic fibiv»i niuy nUo Ik» oWrved di)e^?Ini* 
natcd throughout tlic sub^tanco ol" this tuntc. 

The A-n^f«uf<p, which are niimcroUA and large in 
tlic ehclonio, iuterficct the substance of the organ in 
ftver^" ilin'f-tioii- Th^Mr til.ni<'.iiire ppaenibles in every 
respect that of the oxt-ernal tunic. 

In tin.' vphvUa tile stmctiiTt of tlie ^^xtemftl capsule 
(fig. 56) lujd trabecula i* in exact conformity with the 




requirements of the fiinctiona of the organ in thin clfi^ft, 
ronsisting siuiply uf a eoinjilcx iultrlaL't?nicnt of tbe 
Qbres of white fibroua tisaue, no da&iic or muscular 



* A portion oi tfia tmlxwular tinmo in tho epl««iL of tho vipar, 
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fibrce being preseiit. The capaulc ia CKcocdingly thick, 
luwl M.'n(L» 7mnfmiits ve*y thkk proluiigatious int^j the 
distance of the organ* formhig scptu or spaces, 
chiefly of an oval or similar form, in which the 
proper suk^tuncc of the organ is contained. Before 
proovediiig U> tlc;»cribo the »tructurr that the pnip 
tissii€ preecnts in this clasg^ let me again revert to 
the diflcrcnccs that are obapired in the arrangement 
of the bloixlvt*9el3> and more partioikrly the veins, 
in the F^vttral suljJivisknis of this i»rder. In the 
cttelonia and opMdia both the arteries and veins form 
% diiftinct nct'likt plexus^ both on the surface irnd uIbk) 
m the interior of the organ, which is easily tlemon- 
strahlc iiy an ordinary injection. In the batrachia, 
un the cuntnuy, tio such phxiu cun in any way be 
demonstrated. The vcina commence both on the 
aurface and b\so in the iitterior of the organ, aa in 
the mnminaliu, by large arborescent branches, which 
ito tii'f coninuMiirjiti- wtfh one anotlier, txeepting by 
fine choimeb in tlie Bubstanee of the pulp, the walla 
of which an? simply coTn[xjMud of delicate; epithilial 
8Cldcs> consequently, on the introduction of the fineat 
injei^fii>n, exiravasation lake* place immediately that 
it ifi driven beyond a certain point, although not the 
slightest nmiiunf offeree i:* u-sed, I have rev(?rteil to 
th«fle very interesting differences in the vascular syt- 
tern, as the structure of the pulp and the changes 
that the blood iH observed to be undergoing iu ihlg 
tissue differ ver>' materiaJIy in each, a difference that 
can easily be accounted for, anrl whioh is dependent, 
I Ix-licvc, upon thi^u ijccidiaritiea*. 
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In th« ckdfniia and aphidia^ in which th<! above 
pkJtiform arraDj^emetit of tho Uoodreeeels exists, I 
have «#i7ffr been abit*, after the ino«t careful nnd 
repo-fttf'd cxaminfltioiiH, to detect any tracf of iho 
difk integration of the blood corpuscles, either singly 
or in cell«, in tho sub?^t»nco uf thv ]>u1)k The hlood- 
ve»»el» form a dostd and amtinnot^ plcxu^s conse- 
quently the existence of the blooci corpuscles in lb« 
pulp, and their con*-cqucnt disintegration, cannot be 
vffi.'Ctt'd. The thief mu** of this substance is com- 
posed of nuclei (%. 67J, of a circular, or irregul&r 
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circular form, of varjing size, containing in ijieir 
interior two or threo small dark coqiuficles^ and these 
form by far the greatest pmj^jortion of the substance 



' Th« pulp of tho 0|>]m'ii iu the cnsko ; a t/t. Blood oorpiuclcs; 
A /k DotUd midnl; cc NudMteJ rwkl'^; d. V«ii)olo ooatftiauig 
gnumlo, 
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cf tbc or^ii. Other nucl(n may be olj8ep%'tjd, but few 
111 iitttuU^r, siiiTimuilwl hy a f&inlJy tlc^liciih^ exti^nuil 
envelope, of a 6pherical form; ki some of these n few 
griiTiuW may Iwr t^<.*<.vk whilst in utluM'H tfic whole 
cavity uf the vesicle \» completely difttondcd with fine 
dark granules, and the nucleus becomes brokeTi up 
and di*lnn?pfrar.od ; lastly, thcue vexieks may bo ob- 
served to have burst, arid tlifir contents become 
effused among the elemeut* of the pulp. 




In the ophulia tho above-mentioned demonic are 
collected into iircguiar-ahaped ma9sea« wliicli are 
lodged in the inteivptieeji left by the interlacing of the 
trabocnlae, ftnd the suriuee of which is in cIohc contact 
with a ddiente capillary pk-xus. 

In the chehmia a few dark 9pherit:al-fthai>cd cor- 
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piucle« may be sui^n, mthor bir^^ than the nuclei, 
and contiifttiTig of a nui5j4 of »inall ikrk and higldy 
iT-fructtve ^anulc^^ contained in a delicate cnvclo]ie> 
There may also be seen nnmll coloured granular 
ma^ficft dU»eininau-d tliruughout tho substance of the 




pulp, and cxifitijig dther fl* ac*parate reddish bi-own 
^niniilea, or these coloured granules arc collected 
into mosses, which vary in fonii and size; tJielr colour 



* A porlioD of the ptilp of the apl^^ern in tb«froff: <> ^ Xonual 
tJood oorpuMlM; bb. Blcxid corptiso]«e<ivpnvi>fl of tfa^sir hwnoaUDi 
r f . BIimhI curputdea Hriiikk-J nud tvutifiUy dbuJiU^mb.'-l ; iJ ti 
lllood oorpmwlui ooun^rU^d iato d Trins* of dork rodduh brovD por- 
ljdc«; em TcnidoB AHitftming & rHldish yi-Uuv cMiJoiiHcg mutter; 
// Doited ouolol 
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variei* from il )>ri)^ht ro<J to a durk rciMwh bniwii 
or black; more rarely they may be seen contained in 
b (IcIienUi celb^lnr iiivclMiK*. Tbi* (lL'Scri[ition will 
BnfGcc to prove the ^^7^^ aiKiiogy that cxi&ts in tlic 
fitnictureof the pulp in the present clasn bik! in birtls 
and manunulitt^ <^coptiug aft vv^i^ards the disintegra- 
tion of tli(' blool i-.orpiijic^lea- 

In the hatrachia^ as the frog and toad, ^vhore a 
picsiform arrangement of the vessels <locs not exists 
and where the smaller venous capillaries^ are found us 
intci-ftpaccs in tlie aubstance of the piil}!, the most 
remarkable changes may be notieod in the large 
amount of bln(xj eoT-pui^clos effused in its substance; 
these ehaiiyes being the more elearly traced in ihew 
amtnalr* fi'om the considerable size of their blood 
corpnftcles (figs, 58 and 59), Some of the blood di^s 
present their ui^ual form, aize, and colour, eontaining 
In tlieir luri-riin- n sinitll i ireular-sliaped granular 
nucleus. Others are observed of f^maU^ size-t of 
darker colour, and having a tircular instead of (in oval 
form. The marjiins of these present a wrinkled cop- 
nigal^ appcaranee, the nucleus either remaining at 
first unchanged, op else lofting if& granular form, and 
becoming more [rtjlhici<h This wrinkling or cnimpling 
up of the bloixl eorpuscle is not confined to the mar* 
gin, but extends throughout it^ substance, altering 
the normal form of the blood disc to audi an extent 
OS not to be readily recogniaod until the abovc-racn- 
tioneii !*U;jes liave th-rn obsfrvejl. Tlii* wpinklirig 
and corrugation proceeds until the corpuscle becomea 
an irregular dark red, or reddisli bromi jugged tnasv, 
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the subataiicf of wliioh luu bcciiine c!ianged into » 
coloured pigment granule. In the interior of ftomc 
of the blood disc* wlik-Ii niv ik-vnii! of riiulH, nuiy \te 
aecn three or ft>ur miiiul'C hrilliant reddbh granulcd 
of hRXimlin, 'whii^h 4iiiaeli]iies a^umc u nxl-likc form. 
Similar reddish brown or black gninule*, but of 
krgiT siai', which (?xi»t i^^ither ftingly or collected into 
Urge mfl39C*, ai'e also ftoa» to be dissenunated through 
the subfttancft of the pulp- In no j^id^Ic inatnnce, 
in at loaat fifty i*^iml nations that I hiiye made, 
ex&ininin^ tlie organ in every jxiflsible variety a» 
regards nutrition, havo I over been able to olwerv^ 
the existence of the diaiiitc^rntion of the blood cor- 
pu»c1<?d In cellft, sl* desorilx'fl }>y KMlUker. 

Splmic Vejwtta Bkod. The emerging blood of th« 
$plo<^D in the fpo;; contains a rather larger number of 
the white coq)uacIe& than arterial Wood; in »onic oc- 
Cttttiiina) cjLses, aUo, u few dark red or black pigment 
granules may bcobser\'cd. In thi^ respect this blood 
pieseiits the same |)eeiiltaritic'» ultteived in tJie 
emerging blood of this oi^an in the higher vertebrate 
animals. 

With the exception of a very extreme diminution 
in the size, and crjn*4ei|iienr.ly the activity of the 
spleen in this class, ite structure presents much the 
same characteni thai have l}een already observed in 
the mainnuiliii. The moat prominent etructural 
difference i» the nbscncc of the Malpighian bodica, 
which form so important an elemont of the spleen in 
the mammalia and birds. It has been seen, from 
experiiat'iitft alreiuly detailed, that the probable office 
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of these boilics i^ ta scribe as &torehoTi9C8 for tMrn* 
miiioiis materials wlicu tlic vascular sjitem tecomea 
charged with u highly QUtpitious fluifl, and thot under 
cerlftiri cimnn*taiii't'.* i\mr c^intf^nt* iin* (!i-M'hnr^f»d^ 
and enter the circulation during an occasional or 
tdDpnrary absence of food; in fiurt, they form a 
qui<^- tivaikblc linking AinJ for nonriuhmcntt the 
ele.m<^iilf* of which are ftj* rai>i<!ly re-st^irec! tigiitn to 
the circtilation aa oftcitaion vequirot*. In tho mam- 
tiutlia Jiiid liinis, wlirre extreme' hunger is soon 
followed byfatul coiiHcqucncci*, iheao l>odie«are found 
to nrrive at flii'lr maximum of devehiiimftnf^ but jin-- 
fionting every variation in dze, as caused by diffe- 
rences in tlie nutrition of the aniniah (>n the can- 
trary, in tv|)tik*» Ihoir abiiciieo ii* prcfbablj' associated 
vritli fiie jxiwir that, all these aTiiinnln [>oaf4i^a of 
enduring long fasting with the utmost impunity; 
their existence in consequcnlly unnecessary, 

HRCE3. 

The splctin in fishes is universally present, but ita 
small size, in proportion to the tody, show* that it 
ia an organ of leas functional importnuoe than in the 
mammnli.i. 

In the fWiWu^ faheA^ I have disaected it in the 
carp {(yprimifi)^ whiting {iMrtaJigus\ flounder (pta- 
tB89a jfe««), herring (dttpe^i hantiffujs)^ imickertil 
(*»f7i6tfr)» eel (angHiHa% cod {t^i<lm)t pike {fjtisc 
lucius)t salmon (Wmo), hreara {t/ram'i), tenL*h {tinea 
ehrjfsiti^}, perch (percn jluviaUiiji)^ and roach. And 

Y 
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ID the eavHkif^inOff* fifh^, in tho clo^ah (9^Ihiu\ 
busking jilmrk (^sfLjcfie maxhaa), and U-pidoeiivn. In 
th« kmprey ( pftrom^/zon^ iht? oxislence of tlie or;i;aii 
U <iiK'*lioii?ililr; if iTrUiiily <lmy* not occupj" the 
|)Ofiiliori in which it is fouiiJ iii ul! other AtAivk. In 
the lancclct the organ is miqucstionaWy 'v%-unting. 

Tht' pn>|M>rtion that the weight of the siilwn bears 
to iht* body i* in the hirrring aa I to *li5t*; in the 
whiting as 1 to 2151*; in ihu maokor*'! a» 1 in SOfM); 
in the eel us 1 to 1038; und in the flounder ag 1 to 
1600. The rei*iiU*i of cheste proportional wi?iglita not 
only serve to show, as above statid- the diminished 
functiotiail tiri|iurtan(.v of thin |<Iiiiii1, hut ii [iroiHjrtioiiid 
wei^^ht about wjiinl to whiit the 8aine pland poflsesaes 
in roptilf'S and bri*iU, arid wlnoh i^^ a^ we hav«.' alrt^ady 
BGcn, coneidorably less tluin in the inainmftUa, 

Tlio [H>«ition of the or^iii \i< MinihLr in nearly all 
the various fanuiics, being placed c'ither in apposition 
with tbc side of the stoiiuich, or with some part of the 
iiuestinal oanul, by mfans of n fold of tlu- me&enteiy. 
In mmv! few, as in tbe t<?ncb. It. is in inriinate con- 
nexion with the left lobe of the liver — it» vciirt 
emptying theraaelvc* directly into the vena porta^ 
jviwt at it* onf nitiee into tbi* oi-jjan. Tlio form of the 
organ alao diflcra very eoit^idcrably ; moat commonly 
it is, uti in iIr* cud, of an elongate tmngular fonn. 
In the whiting it i^ flattened and circular. In the 
floundci', oval. In the iikatc it U roiitjdc<4l and some- 
what flattened, its mirfaoc being diWdi=-d into a number 
of se[ijirari' lo!>jdf!*, mid aiiionj^ all the hi^hly-or'Tunized 
plagw»tomc&y OA in the lurking eliark, the organ u 
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Aulxlivuli'd iiif/j !iiimerrtii*i cUntinct lohnK*-**. The nrgan 
ia usually ein^k, but in tlie sturgeon there is ftu 
accc*?*ory *pU*<L*n, 

In ihe UpiJo^inm the existence of thi« organ has 
been denied by all those who have S|>ecially inves- 
tigated ihi' fttructun; of this (LniDiftl. In twospociinena, 
however, which I had an opportunity of examining, I 
dis(xjver(?d tli€ existence of an orpuii, tlie relation of 
wltich both to the UvcT, the almicntiin' canal, and the 
[lanereaA, ha well iti* th(> slriiefnn:? whidi thi- orgjin 
presented on microacopic examination, would lead me 
to considfft- it tt» thu sjjlcen. This organ is of an 
elongate ovnl form, sitnatod betwocn the low'or part 
of the (Esophagus and the left «de of the Uvev, «nd 
about 0f|uaU Ihe pancreas (recently discovered by 
Mr. Qiiekett) in niKe. It extend* firpm the pylonis 
below, for the extent of an inch on the side of the 
a'flophagUA, ttntl is closely crabrucc?cl by a delicate 
peritoneal told, ir* lower vtul ttpproxiinnte^* to thv 
panoi-ca9, whieh is placed alx>ve iind at ihi- hark ]>art 
of the pyloric !i[K.Ttijre of tin? t;toni»ch. On the Mdc 
in Apportion with the liver, a large vein passes from 
it to empty itself direetly into the poital vein. It* 
texture ia soft nnd friiible, and, ua in tiahe*, presents 
ft dark hrnw^iiKli MjM*rk1ril tijipeanmci- thmn^hi>iit its 
entire mas». Confinimtory microscopic evidence 
acrveH to e^tablinh thi^ suppn^ittof) ; for, dUficininated 
tbrougboiit it« entire substoncu niay elonrly lie ^cen 
tboHe Iftr^- mnAses of viiriiinHly^ejiliinn^Ll eorjinM-les^ 
one of the characterifttie and main consTituents of the 
apleaic pulp to be proaently described in fishes. 

t2 
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tmheUtntprty (prtrcntyson)^ tho organ tliftt may 
he i'jmwX^n'.tl n» anaU^^UB to \hc splocn, dwH not 
occupy tho ^me poshlin ii& in othc>r lidteAf but in 
plnci'd along tlif spin*?, fur iM-arly tlK" u'lu>!r U*ii^h nt' 
the aMomini^ cavity. It consists of an elon^nted 
spongy ina^tA, compOAcd of a dense TcnoiiB ]>l[^xus, 
n-hich receiver the blood (mm rho ji^nitourinftty 
orgiuifl, &nrl al^^o from pju-t ot^ the intestinal tube, 
communicating \iith the inferior \'ena cavn by nu- 
merous small apertures. Although the absence in 
its structure Iwtli of the eleiiwnti* of tlie piilp ti««iie, 
fi^ urcU as the M&lplghtan bodies, might at first sight 
lead to the inference of its not Ix-ing ^ ^Hvvn, still, 
the large gi^c and liir^lily diMcn^ile character of iVh 
vcnoiis stnicture^ »o ndinirably «i!culate<! for regu- 
laiing the varied conditicms of the vuscuLtr system, aa 
well aa its connexion with the bh>odvc»»rls of the 
intestinal tutw, are, I think, important proofs of the 
i>rgan hv]us> analogous to the spleen of fishes ami llie 
higher vcrtebrata. In two careful dissections which 
[ made of l.lic hncfU-f, the :no»t lou-l y organizwl of th« 
vcrtcbrata, the spleen was not present. 

In e<>n'eH|H>n(teneewilh the small dimensions of the 
organ in this cla^a, the nutrient vess<»U arc not of 
conftidf*mhle size. Sometimes thvy con*ii*t of a single 
branch^ as in the cod, or scleral, as in the i^almon. 
In the former, the splenic arf^iy, which is a small 
branch, Is derived from that division of tlie cisliac 
artcrry which flu]>])ltcs the stomach and intestinal tube, 
of which it is the smallest and most unimponanl 
branch* The splenic vein, which is ratJier larger tlian 
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the arti*rj', *?mpliei4 itavH" hiln tlit- rneiw-ntmiT vein, 
but (loea not fonD one of the main trunks of the vena 
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The strucluro of this organ in fishes prosenU thv 
«fimc general clmnictcrs that arc ohscrvcd in the 
hifrhor »L!ninnl?i; at the aunio tinie ftotnt.' of tiK'ttc aro 
so imxlitieil ill tht? present 4.'la»8, that greiU (iiffc-rt-nt^e 
of opinion has striaen as to their actual Htructuret the 
office assigned to them, and the analogy they may 
bear \vith like structureg in the hi;:^her vortcbrata- 
Thcae circumatancc* will, I hope*, bf- a fliiffioie nt rea^^on 
for my entering somewhat niiiiutt^ly into a detailed 
Account of them. 

Tlie en^ttrnial tiimc^ which in all fishi.-ft is tldn, deli- 
cate* and transparent, invests the entire circum- 
fiirencc; of tlit orgim, and Is reflected into it* interior 
at the point where the veasels enter, TLifl mt-mbninc 
ifl elHrttic, presenting the appearance of n pale granular 
fibrillatod membrane, the fibrilhw nmning chiefly in 
ih*' direction of the long axis of the organ, a few 
travrrtiing it Vith in the transverse and oblique 
direction; these fibres are composed partly nf the 
■whiUSy ftnd partly of the yellow eUiTitic tir^due, the 
Iatt«r existing, however, in small pn^portion to the 
fonner, I have not betn able to detect th« exi»ttfnco 
of any muscular fibres in this tunic, 

Tlio tiXi(>e4rJiliV pervade tlie w>ft tissue of the 
apLe^u in every direction, biit they arc amallcr and 
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more dcticatu tlimi tliosc found in tho mammalia; 
tho>" are cierivod partly fmui llie extvnml ctt}T«uU% 
anil partly from the iiitcmol prolongfltion of th« 
capdulc wlufli fiiniis (lie »*ln'ntliA of the vessels. Thvy 
arc coiupoM^J partly of white, partly of the yellow 
cliUitii; tissue, the til^res of Clinch lie parallel with otw 
another in the long axii of the ttulK'ouIto, Inti^r- 
8[>L-r5ri.l FiiEiiing these fihres ftiv iiiimeiviu^t oval or 
cin:ulur sliapixl nuclei ; their texture is I)cnioj^[itiOus« 
and ihev nmUiiii no nucleoli. 1 have* in nu aiM- 
obaen'cd imiscuhu- fibres in these smictures. 

Thi' jifiip nf llift ftjileen, which filler np i\\v. inter- 
spac$8 formed by the trabecu!a>, U of a durk reddiab 
hrowii, ftTid in some aaos black colour, from the large 
number of blood globules nnd |)i^menl grarmlu«, 
whicli it jJmost consfftfjlly Lxrntajns (tig. (>0). Thin 
structure U compoK>d of a quantity of fine griinular 
[ihisHDu eonriiiiiifig h hir^e uundter uf nurleif w^iich 
fonn tht? chief component of the pulp. The nuclei 
nre of twi» IciekI-^, The fii"st, whii^h an? the largest, 
are 8omewhai vamblc in iiize; they are circular, peAc 
iti colour, anil either homoj^eiieous or of a Rne granular 
structure. The second variety arc much emnll^r than 
thtt alKJv<% of ft IioinogenetiUM «trurtun.% but prejR'iit a 
dark re/roctive outline- j\j<ound iiome of llui^e may 
OceaftioiifLlly \n*. okwrveil iirrunged a mass of fini* 
granules in a circular form, or the nucleus becomes 
included in a delicate cdl-wall, the riivify of wliitjj 
sometimes contain>t numcroutt prnnules. So far the 
structure of the pulp pi-escnt;* m cTcrfc- respect the 
same iij)[jeuraiiccti that have been observed in the 
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a Iiirgc number of noriaiil blooii cor[iu@cl<?^ prescDt- 



Fia eo/ 




ing an oval or circular form^and containing in thdr 
interior a *mftll cirmilur or aval-shnptt*! nuoleud. It 
not only containA, howcrvcr. normal blood discA, for 
muny otlitTS may U.* ob»i.Twd, in whicrli iin i^viiU^it 
process of disiritregralion ia Ijcing cftcctcd. Now in 
fishes this appears to talct- placu in variuns wjiys. In 
tho coJ^ piTcfi, *fxA and Ifrcam^ tlii* ]>roce*s ia Ttimikr 
to wliiit T luivf uln^mly dt luonstrated in I'epfila**, liirdi*, 
and partly in mammalia; many of the blood globules 



* A portion oftltfl pulp ^f ^^^*^ spWn fmm th<t ti>nf*ht am 
Konoal Uool ooqitwdea; th. l3]uoU corpuocln aJti:rcd ui fi>rTa 
uid oolotir; « c. Blood corpuwW mt«nociod hy clonfintti micuIaT' 
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being observed to lijkve lo^ their uftual appeanuiccs; 
they were smaller in sizo, and thdr mar^ng hfld 
Bfarunk uik) littmiiie c^intmctcd tiiid Iiiduiitcd; the 
outtrr marpn of the blood <1jm; presenting an uousim! 
dark ajipi^Lraiico, and the tiiiclcnis liccoming of an 
irroguliir form, uimI of a faintly granular texture; in 
soiiii'-, llir v/nW of the disc had become !*o contructcd as 
lo render the nucloufi iiivi*ibl«- 

f^iixnf. of the hlood discs did not [jre^ent tliid 
wrinklud ai*]K^raiice» but wero pafe in colour, and 
thinr nudtri iiidtMinctf the ha^matiTE bein^ apjmrcntly 
•ct free. The corrugation and wrinkling of tliv 
corpuaclos procticd until thw bcCi^ne ^mtilL, reddiith- 
brown or Idnckbh granular massea of an irregular 
form, whiclt occasionally brcuk up into numerous fine 
dark granules. In no single insUmcv did I t^vvr dct^'ct 
cells containing blood corpuscles, luui from the large 
number of examiimtioiis that 1 have mado, I feel 
eonfidcnt in asserting thiit they do not ever exist. 
Oh thv olhLT hand, Iwiwvvtr, 1 Iiuw occasionally 
found the above-mentioned dark grontilar muddoa 
eiKiloded in a diittincl A^e^icular envelope. 

In the (fwA, breaiii, barb, and rfc/, other vciy 
inl*.'rcstln^ [K'niliunfit-K jtn.' iinticnl in tliv disinti:* 
grating blooti globuh'S, Ix-flide* those above mentioned, 
which 1 have not obstrved in other 6«he!i. The«e 
are the formation of erystuls in the blood globules 
(m^. fig. f>0). Theac eumtifti of nmmTOUs md-shajn^d 
crystals, which aro disdemUiatc-d in \'itvy oonsiderable 
quunuly throughout the entire stnu^tnrii of the pulp. 
They are of a light reddish, or faint ytjlow tinge. 
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aiid i"*ry oonwderatly both in their length tmd 
brufulih. They aa^ msoluble in water, but acetic 
acid entirely JiaEJolvea thcia. 'Ihcy appear to be 




fonned id tlie blood ylobidcs, which coniinonly prcRcnt 
themselves with nt firiit n sin^h* r*>d<«tm[KKl crj"*t«I 
intt;rsecting cither a part or the whole dJanicler of 
bltx^d tUttc, ur else two yr itutny such yrystaU, all 
presenting a sbiiilur form, intersect a blood ^lobuk m 
various directions, and ill mmv casus pnyi^ct froui the 
luargin of it- The outlines of the disc iii tbcsc latter 
cuwe* nn.' k?*^i ili»liiii-ti ill" hit VI' i^omjilHely diwup- 
|)carect, Lav'^tly, masses of" such crjstala, or free dingle 
cryfttalst iinconnf;i7t4.-d with even thi* reiDaiiifi of blood 
globule^ arc ob&ervcd di^scuiinated throughout the 



* A iroftU pdrUon of th«ipl«cmof UkoinukerdjmjigmfiedtJLirty 

omUinoU lit tba |nil|h 
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entire Btnictun- of tlio pulp. The relation of tlie«e 
ciyfitals with the hlood ilj»;5, tlicir cviilcnt furmatirni 
ill Uh'M^ »triirhin=*H, lutil lljcir jierfilinr mlniii'f rh-iu'Iy 
show that th(!y mu^l, in »ome way or other, be fLllied 
to the liKiniiliii of the blood, or pofiiiiHy i^vcn consist 
of tJiat substance which Vircbow has called lucnm- 
loidiii, mid bvincli ii« a iiuidilkird runti uf hHniiiitiii. 

1 fthall now proceed to conftid<?r ihc structure of 
those elomi'^nta^ thnt arc pe-titliar to the epk<cu of some 
fishes, and which ap]4ireTilly have? ^oinc analogy with 



I 







th(^ Mrvlpi^hinn liodics of the higher verti'bmta. tii 
the temh, percK mnckerd^ hernng^ br^aniy aitd roacK 



* A anUl pOTtioiit of Uio uploon of tli« bHtrnng nlij^htlj oom- 
jdkiwtib rod oorpiuolw whicb it coutiimA 
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the entire ina^s "if the s[ilcen may be oliservwl to he dla* 
scminalcd throiigliout willi numerous iriuftU drtrkuth- 
coli.iurt'ji |»>]iitM,(fTi^H. fil A<i2) wliifli lunrfJy iMTit.rll«ite 
to ^ve to tlic organ hs peculiar hue. Their colour 
varies. In the jK.'reh, tliey have u yollow <ir ochn! 
tinge ; in tho toiidi, a dark yellowish red ; in orhepK they 
lmv(?areddi&!ibl»n:k,orHhtj(itir roiii[ili'I*"lj lilack*^olonr. 
These mnsBes coneiBt of an extonial ctip-iule, con- 
t«imiig in its interior coloun^d cleinent*^. Their eizc 
7Brio8 not only in diffei^eni nniinnl^, bui m the aame 
aiiimaL Theii' average djametcr i& aln^iit the 3.^0th 
01" tho 300th of iin iiieh, their shape ui^ually circular, 




more rarely ovnl, or irrcguhir. Their number, aUo, 
59 well as their -iixe, varies eonflulemHy. In the 



ilrv iyjriiu-3iio» of thcur corjitiHia with tho vtiJIb uf tlio blooit 



S8S COMTAKATIVK AXATOMY OP TIIE SPLEEK. 



teticb and roach th^^y arc lar;^c und wry numcrouti, 
tlic whole of the ai'terie^ havia^ Ihtir n-ftUa thickly 
gcuddcd with ihem. Id the perch they are less 
ttumcrouft, and in the (fream they arc exceedingly 
S7JtaH nndffw in number, Thuite etipsuleft lie ihiokly 
«ciitterud on the waild of the anmll urtcried (tig. 63), 
being eicber applied to tbeir ftide^* or at their poin:s 
of bifiipcatjoiu They arc nlso sparingly disseminated 
tiimugli tlie stnu'tniv uf the pulp, liiivin^ no n.'bi(ioii 
with the larger bloodv(3fleJj<. The^c ma^flc-s consist 
of a distinct external envelope, fonned [lartly by ihe 
sheath of the vessel to which thcj" arc nttaehcd, and 
partly by Hfiiii- liiii'tlfiry fucitibniiK* (lij^. H4), by Tiuntns 
of wliich these capsules are intinmtely adherent to the 
aheatliH of the ve>^6e1^ either by tlieir brotid boaeiff 
rarely by mcan$ of a thin and iiarrovr peduncle, 
whi].«^ ooca^ionatty they exhi quit* free (as ia mor« 
frequently seen in the tench), their capsules eonsist- 
ing of a strong fibrous investment, tbc fibroa coin* 
poiring wliich have a concenirie arranj^ement, the 
usual coloured elementa or colourless nuclei being 
contained in their interior- 

The contents of these vesicles present a varied 
colour; tliey may be of a pale yellow, dotted with 
fine bhick granules, of a dark yellow, yeilowisb red, 
or of n dark i^reyii*li ct^lour, anil tbL-*' variations are 
dependent upon the variations in the development 
and subsequent diHintegration of the contained 
dcmcntfi. These consist of an aggregation of orange 
ydlow, oronuige reil, or bliu^Li^h uirp«sulf-s among 
which may hero and there bo observed a few dark 
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black, or dark r^d, or reddish broivn granules- The 
fltructiiro, mode of dt^velopiticnt, ntid dUintepration 
of thcec corpuscles 1 hftvc mo^t particularly examined, 




on account of ihc diwrepftncies in the description 
giv<^ri of t.lioni hy t.hf? ficrman anatomisU. liulliker 
and Et^kcr deecribo tboir cont^nU tis blood corptiscUs^ 
prcflcnting their iiorniJiI appearance or undergoing a 
proccflw of disintegration into the yellow, or red, or 
black granules, wliich arc also contained in them, con- 
vid^ring the* capsules to be merely false aiicurisins*, ex- 



• Tbe two druwiij^ iu tlu« figun* UltuitnLtt? tlie ooriuiuti'm of tho 
colotmod coq>iuolca with the bloodTcAaeJ& Vt'^xn ilio upt&oii of the 
ttticli- 
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travajtaiicna of b1oo<] undiT the art^riji] iithoath. It U 
only after the meat ivjwrat<^ci and carcinl cxamitiatiDn 
in iiuin^roiiif fistio«, tliAt I hoeitatc to a$«ent t<» ihU 
opinion, fnr iii mt JtinyU imtanff hivfi I ever been able 
to citjttrct either nonnal or chaiigiiif^ blood discs in 
tbcm. The rcaiilts of my own invc*ti<ja(iona would 
lewl me to conaidor xh<*ui aa a |K>cultar kind of coVjur- 
ing mattcp, which is formed as a secretion in distinct 
nuclvAtixl cells. If one of tbeT**-' chjisuU-* Ik* turn up, 



^ i^^^ ' 




and lh0 conlentai oxamiiied, thevo. may occadondjy 
be obflcn'cd a few VL&iclcs, colourless, circiilfir in 
form, and cunttiininj^ on their vrM a di^itinci micl^is 
(fig. G5),thecontenta being citht;rclwir and pellucid, 

■ Th*» (Imwing* in thU flpim thaw thn ftntrnprtnerit, plpmaiiU nf 
tLe 4s>l(jijt^l cfJi^kiindoA ill tine toiioli, aii<1 illuBtr^ii^ the dcvclo]^ 
Tnj>T]t "f tlirvui Htn]ott]i<e*t'uid iIji^ nj/ifto < if fijnubtion of the cifloimng 
luatbar. 
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ov cUc contniniiig a few darkly refractive paHiclen, 
not unlike oil globules. A few may occaaonaUy be 
found prcjicuting a piilc yt*Il<.vw tin^c, or t^ro or three 
faintly yollowiyh coloured ^ranu]*>a may he observed 
in fhem; Eiome of these vcsiclcH contain more nume- 
rous praiiults, which citbtT partiidly or Lompl^L'Iy 
distcud the cavity of the veaiclc, the nucIeuA, &» well 
as occasloHiilly tin* CL'U-wnll, btcoinliig indUtinet. 
The Tcsicica, with ihoJr ci.nitaincd coloured particles, 
bijiri^ ocnwirtiially Hupenmimi^wl ime upon nnotlier, 
more frequently thesQ coloured particles are free, not 
beiugcontainedinrclis, w}n[*h li a vi.- probably burst and 
set them at liberty- The form of the lurger granules 
i» ninwt rreijuently rirnilar, or irregularly i-ircular, 
rarely of an elongate oval form; they vary in aUe; 
their average dinmett^" h fthout thr 2500tli of an 
inch; they proiient a dark refractive outline, and arc 
of a deep yellow tUige, or re*idish, or reddish 1in>wn, 
or black; u* frequently tho contamed eorpusclea arc 
nriftri.' irre^nJjir iinti ^nmular in fitnu and structure. 

Tbeae vesicles are not the only situation in whidi 
these corpuaclo^ are foun<i, fur they may be observed 
free, lyin;i on the walU of the vessels, nontetimo^ in 
lar|?c (|uantitie*. and presenting a stnicturc exactly 
»>miliir to that above described. 

Ib the ktrrimj and td^ and probably \n many other 
fiahes, Aimilnr inaMHeft may be obftervxHl lying on thu 
walls of the hloodveft.**ela, differing ojdy in their 
structure from tho<e above nientiHtied in the fact of 
thtrir eleiuenla not bcmg included in udiatmct capsule. 

In the rW no such m<ust^ are to be found at idl. 
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but their cIcmcnL'i may be oUsen'cd duscminAted 
through every part of the tissue of the pulp. 

In the Jtoundcr and whitmg<^ these coloured mits«C5, 
wliich urc siinall mm<\ m« vorj- iLttmon>iiSi»n? apparently 
formed by thedi&iiitegrationof tit coq^u*cIta, hi both 
of rfiotii:? anlm»U there oceun hik^ivperijod throughout 
the tififiuc of the spleen, a large quantity of perfectly 
free fut ci^rpuftdcj*, wJiii'h exist PittiiT singly or become 
aggregated into sqiilU moAsefl pi^c^cntiTij; a malberry- 
like tormi they vary in sjze, and ii> somr^ Cft^a^ hiii"C 
a ycUoiwish granular tinge, which fina-Uy becomca 
more ilisthirt; itUhnaU'ly tliey hi-conw con\'(!rted into 
yellow granular mafise^, smaller and li>3^ dork, but 
in every olher respect, preci*itJy similar to \\tvt sHini; 
maescfi mentioned iibovOp 

The jicculinr form "f the flbovo»mr-ntioneifi veaiclea, 
their varying aiae, the structure of their inve^tiag 
capsule, and th« connexion of these with the siiW and 
the argleft of bifurcBtion of the ^mall arteries, all show 
»ome apparent relation with the Malpighian Iwdies of 
the mammalia, hut they differ from them in the cir* 
cumstancc of their being found occaftionally on the 
bloodvessels in the liver, aiul from the nature of their 
content^ which arc not nuclei, as in them» but 
jiucltjatod vcsick'S, contuinin^ a secretion in the foiin 
of coloured particles, or coloured particlcA alone; 
theae ])rohal>ly have aomc intimate relation with 
hfeniatin, or the colouring inattere of the Wie, for like 
tliL-m they itrt> almost entirely dissolved by the actioD 
of liquor pota^^^n^ 
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Tlie sphmic artery (.'iiti.TB the sploen by many, or in 
ihecoil by ii^irif^lc bmiidi; llii?Yciiiftn<l nerves, which 
are of large si/e, aeoiimpaiiy ic ; the size of ihe HrUry 
18 about one-half that of the vein, and its coaU are 
nuu'li itiirltt/r; all f,ln'^c ^Lniuturc* lire t>nolo«ed by 
a thin sheath clerivctl fi-om the cxt^^rnal tunic, and 
which also Hurn>iin(ls tht? larger brantrhes given off 
from them. In the cod, ibo artery runa from the 
ii|i[»t^r to fhe Inwfi" end uf th«MH'^'aii, by the side of l.he 
ydn, its i^ize and the thioknc.'^rt of its cotits grEidually 
diminishing, giving off^ either at right angles or 
obliquely fmra its canal, both largo and 6raall branches, 
all of which are of very niconsiderable »i«i.'- The»e 
pas8 oliliijuely into the substance of the organ, divide 
and flijbdivide in the tiAatie of the pulp, the small 
aneried nuddcnly bix^^aking up into a number of 
branrhcH, eairh of wliii-Ij again subdivitles, no as to 
form numerous long straight cApillarie*^ wluch unite 
into a delicate capillary net. 

The fif'lenk rm la much larger than the artery, 
and its coats so much thinner, more particularly after 
ila entrance into the Eubeiaiiee of the organ, that the 
colour of the pnlp is clearly visible through il^ walla. 
During its [rnKSijige from the upper to the lower end 
of the Aplecn it dimini&heji in eize, distributing numo- 
rous large and srnMll vessels into the- *l nielur-ft of the 
pulp, but which do not form a distinct capillary 
plexus in its substance. 
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The vetious biiyxl of tlio spleen in fishes contauua a 
WMcft hiryrr niuulier at eiilawij^mi rx'rjnutcie& lliiiti Uit; 
lutorial blood. In other respects I coald not detect 

arv difft'rtiic<r ht-t.Wi."*.'ii them, 

• 

Th(; clia-f r«i*ult8 (hnt have been obtAinc^ from the 
present inventjgationii on the comparatiTe fljiatomy of 
the spleen are as follow: — 

1st. The sploeu exidtft urithout cxcq)tion in olL 
vcru-bmle animalsi. 

2niL It present*, however, by far ita grcntest deve- 
lopment of stntctiinf, iind (X^nst-quuittly itti function 
is muflt perfectly exercised in the manmmllA, this 
bcin^ partly dependent upon the greater general ^H 
completeness and rcqun^Tmcnts of their organii?ation. ^^ 

8rd. l*art of ihu officers uf thU or;5itn are plainly 
thiMC of a diverticulum for blood. Tliia L» cep^^^ciaLly 
aeen in tlie diving animaU, where ita larj^ size ia 
imdoiihtedlj' nsj^ociatcd with the considerable obetruc- 
ttoti lo T.hi' t^iri'idiitiiiii ^\hirll ttik^.s placv under Ihnw 
circumatiinces. ltd large tiizc, aliK), in thoi^e animals 
in which fLssiiailation of food rapitib/ occuni,i and io 
which consequently new muteml is suddenly added 
to tlie cin: Illation, lu* roiii^uLred with it* vxtremfly 
diminutive eize under the oppottite conditiona, also 
affords i^videiice of its diverticular function. 

4th. The total absence in reptiles tmd fithc^ of one 
of the main elements of this glatid In mauininlia luid 
bird^ i* in perfecL aeeordance with their low grade of 
organization and the remurkablc faculty they possess 
of ttin^tHining hutigt.>r for almost an unlimited period, 
whilst in the foimer they form a rcftciy, although a 
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scanty, sinking fund for albuminous materials, that 
can be rapidly given up to the blood during their 
temporary and occasional abstinence, and which 
cannot be borne by them with impunity for any long 
period. 

5th. Its function, then, is not for specific, but for 
general purposes, serving to regulate, under many 
varied and opposite conditions, the quantity and also 
the quality of the blood. 
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In tho prccrcding jnvc^ti^atbnft I huve (;nd<«voured 
to i5Uw:Klat^^ stPp by step, the de^-elo{ttnent of the 
spl*>eii find cht? various clomoiitK of whioh it is com- 
]ioHod. I havf a.\so il;.-moiiAtr&tc4l the tumtitt; structure 
wliich tbcsc eVmi^ntft jiresenl in thvtr riiulurc »Ut^ 
and their exact composition ^3 tar aA chcnucal 
analysis can dvtenuint. The u^cact compowtion of 
the fluids that traverse its (^ub^tonco, whether blood 
or lympb, tiua also I>een displayed, and a ri^id oom- 
parison instituted between tbcni and like fluids from 
vari<m» i>tlier iJHrt** (»r fin- HUTTDal body; the liwa 
also which regulate the very coii^dcmblc diScnmces 
olw<?rvecl httw(?cii them have heen wtrictly cxanuned- 
ThtJdi! observations do but constitiito the facts, tha 
niaterialiiT from wliich I muM imw, ui the iit^xt phK«> 
doducv the fiuiction and uses of the spleen* It ]» not 
my intention, in this part of my subject, lo attempt 
to controvert the %-ery nurncroUB theories that hav€ 
been, even during the laj*t few years «d<^pted by 
physiologists as re;rards tlio function and nfte« of tliis 
orgttn. If the atatcment« that I have alreatJy made, 
M regards the ?rtruetupe and composition of the 
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acvcral dements of this organ, nre «irn?ct, many of 
the thoorit* that havo lieon advanced — ttwit, for 
instance* which ascribes to the gknd the fonuiirliiTi 
of a iM?<Tuliflr lymph, or th«t, a^ain, whit'h nttribntca 
to it tlic office of generating tlie hlixicl fruriiustk^, or 
<jvi'n Unit thi^orj' thjit h^is bv^n so lately adopted of 
itfl fole functioTi being that of de^itroying the blood 
corpueeles, tach and all of these have to a certain 
extent been cotnplotcly and dwimvcly disproved. I 
will mther tninfinf myself lo i}u' fiut* (h«l have been 
aacertaincd from my own inveatigationa, and collate 
fnim them ihi* fiii»rtion iind iiw.^ of the organ. 

The result of these invt^Atigation* wotdd k-ad me to 
oom^lnde that the function of the spleen w lit rtuptlate 
the qfmntittf and the f/utilltfj of the blood. I must now 
jitttinpt To jilu^w tf the above-mentioned facts beai-out 
i)m ncncIusicD. 

In the first plarc, it will be necassarj' to ppi»Y<:T thut 
the spleen doe* repulato the quantity/ of the blood; 
under what circiim*((anceft it pcrfoniis this ofliw*; how 
it iR performed; and of what niw' is the j^pplieation of 
this office to the well-being of the nnimal economy. 

Ir. will lie obvious that the framework of any oi^aii 
whose office it may Ijc <o n^^latc the quantity of the 
blood, woold prejiiiit a *tructujv tulapted in every 
respect to tlic extreme alteriLlions of si/e that, under 
C(>rtain circuinstjinces, stich organ must undergo, 
extremesi of size thut can only bo permitted by a 
highly elastic >i1riit;tTin% such an ihi* t-xti-rrml capsule 
and the tralxcnlar network of th** f^pleen in cvciy 
rt^ject (jreseut. Now, this structure is not ordy 
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found in mitii and i[ic nuunmuUti> tnit ulso to n greater 
or lf>« fxtent 1 li rough i nit Ili«^ wlmle of rlie venehraCe 
claBSOS, although its more perfect derelopmeat in the 
former class is in t'xact iircurdancc with its lai^ger 
^c (intl ^L'tttcr funotiotial activity. The existence 
of such a Atructure alone appears to add very con* 
eidcr&ble wc'i;;ht to wli:tt I have Alrciidy proved does 
rea,lly oxint — niunely, cun»ldenihlcund oxti^nic raria- 
liOi\% in the nizo of the splcen. 

k is abo equally obviond that an organ whose 
officL% it IK »up|X)»t?d, 18 tu n-^il»t€ the quantity of lite 
blood would be funiiahed wttfi bloodvessel*, and more 
papticiilarly veins, of such sue aa to be capable of 
containing, under c^^rtain circumstances, a varying 
ajuount of blood; and in tlu- !t|ilvi-Ji such an arninge> 
mont does cxit^t, for tho vcinsi, not only the larger 
trunks, but aliso tlic Mualler branches, are of such 
ooQudcrabIc »ize as to lead to the inferenou that llieir 
usft 18 not limif-ed to the carrying aiV thn altered 
nutrient Llood. Their size alone indimtcs ihdr 
further uat; uf rC'taining, uudi-r CL-rtain circumi^tHncca, 
a large amount of blood. 

Tin* very aiiiniilerablt* sixe of tlie veinn of the ajiteen 
bae been observed to be almost constant throughout 
the whoU- of the vcrtcbnitc cla.«<«cft. A point, too» of 
great importance in thft largt? size ihey present in 
those animals Tvhci"e the flpleen U required to occa- 
sionally hold a consiJerable amount of blood, and 
their extreme diminution in other aninuds placed 
under exactly opposite condJtiom* If other facts 
verc wanting. I think the existence vf a highly dtwtic 
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aud di&t^ntiUe fnuuework, eucluawg a lai^^c uud hij^lity 
complex ycnoii9 mesb, sufficient proof in itself to 
mIuiw jt» Hpplicafion in i\*gulwtirig the ttiuomit of 
blood. 

liut the most Hatisiactory pi'oof tliat we can pi)ssesb 
ie tbal that the s[d<?eu rcidly duc« coiitiiiti, luidt^r 
certain cii*riiinalaut"e,s, a varying amount of lihtrid, 
and that that amount is tosuch aii esti^nt oa to justify 
ua in concluding that the orgun siTve& to rcgula(« ita 
quantity. Il is hardly necessai-j' a^ain to refer to 
tho tabic of expciimcnta which contains the amounts 
of blood thiLt have been obtuin(}d fi^oiu tlio spleei) 
under many varied conditiutis; aullicc it to show thut 
an amount verjTog from 6fiy grains to ten thousand 
bae been obtained ; the extreme variations of quantity, 
it i# tnit*; Iml the inu-rmvdiate <|iiarilitu^ thi^niselv^ 
aro so diifopent^ so varied, and m uttei'ly out of pro- 
porticn to the quaiitity tliat may be procm^ed under 
tlic tiamij cii'Cuiii3tuncc« from ot)i<.r or^nB* that the 
only conchiHion at which we can arrive if^ thai tlie 
variation in the amount uf bloud ii^ m exact hannuny 
wiUj the structure of the organ adapu^ (o contain it. 

We are now in a position to explain another fact 
"wfaieh vill also tend to prove tlie above proposition. 
Extrome differences in the me and weight of the 
ftplei;n havfi l>een ob^erverl, differenced not only oh* 
served at all periods of life^ but at the eame age 
under oppotatc conditions. The obovc-mcntioned 
facts of tJie variation in the amount of blood cod* 
ta^ined in ibe bloodvetweiii will partly serve to explain 
ihet^G differences. 
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[ think, tlicii, the exiflleiice of a liigbly elastic 
Btnictui'i- in the cftpsiile and J.rabeculiC of the spleen, 
the latter containing in its iiiU'r»ikr» ti vttsi iilvhIi of 
vein*, prcacntiiig-, nmhv cortftin circuinsfances, the 
iiUK4t exm'ine vnrmlliin in the aintmnt nf 1>I<k3<1, each 
and all of these facts tend to prove thai tht; «plcon 
dot's rej^latt* Uk* <|iiimtity of thi* lili>>d. 

Let me now ct»nj*id€r under rthat circumstances it 
performs tliis nffice. 

The' variation in llic fitiioiint of Wood contnitied in 
. the j»pl<"cn is rv^idiitt'ti Ky thr* ainoimt ofhKjod in tiie 
\*ascnlar flyst^m genemlly, an incpeaaed quantity in 
the aplccn being dq^endcnt on an incrciwcd amount 
in the* vascular syKtem, whi*lhcr jipodwced by the 
gradnal cnnvi-mon of /^olitf food irto blood, or hy the 
abfiopption of Jlv!d» iritroduced into thu s\"sl(?in, or by 
« the itetTiul lrun!ifu*ion of blood cither into the [lortal 
or the general venous system (a» seen by ex|)eri- 
mcntfl); in eiurh and all of those cases an inciH:asc\nnd 
a cr^nrtiderabl^* nn(\ in tho (juantity rroiitaincd in rJie 
nplecn, ia observed. It iri hartUy noccsaary aguin to 
refer to a derailed account of the e3C[>erinients whicli 
hnrc led mc to draw the nbovc-inentionwi conclusion. 
Ti iH tliei-e Aeeti that iifti*r rni'h fivtih ingKitiiJn of si:]1Ul 
food, whore sufficient timo has been allowed to elapae 
for it.Hronver-Hioii into blood, and where, consetjuently, 
thw^ U an increase in the volume of the circulation, 
that the spleen contains a mnNidi-iabli^ ipmiitity of 
Wood, a inuch larger quantity than either /?rmo?w to 
the Completion of that pixjccss, or sotrjs ttmr. n/W 
V perfect digestion liaj* been efft^cied. The large siie 
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ii}no o? xh^ i*pWn in lli<i«c aniiimls wln>rc, from the 
Tiitturc of tlieir food, digestion is more rapidly per* 
formf d, as rompared with Hs diimrisbftd size whene 
the process of a^tiirnilation cxtwida over it much 
loTigirr jitTiinl^ ftpj>eni> to Iw* in hnrniojiy witli Hifsi- 
fads. In like manner, also, the introdnctioti otjlnith 
in th« body, aft^r their absorpticm has been com- 
plcldy effected by invroa^lnj}^ th<j volume of the hlood, 
is ath-ndod vf\th a couriideiviblo- inciva^e in the amount 
of blood in the splet^n^ us compart-d yntii the tmantity 
contained in the orpin whcix.* fluids have not been 
introduced. The intimate connection of this orj^n 
with the portal system would at Jirst lead one to 
infi^r ihni \in t>Kcv wa* to rrguhit*- tlit' iimotitit of 
blond cnntainfd in thi.* sy!*t<iii of ve*^cU utonc; but 
the experiments alrearly d<'t;tili'd nbow thftl wlieiwer 
tlie volume of the circulation it; increased, whether by 
ti'anfuftion of Iilix>d \iitxi f,lm [Kirljiltjr into the gL'TU'ral 
venous system, tlio spieen exerts its office in cither 
CMj^c to re^date the quantity of the blood- 

The spleai not only serven to rei/ulat^ the quantity/, 
but acta, under certain circumstance*, as a r€aai:oir 
for blood durtnjT oljstruction of the drciiIatioTi^ a 
result of the suspension of rcjipi ration, which occurs 
frecjuently in some of the mnmmalm whose peculiar 
habits require duch ii pru\'isiL»n. The beautiful adnpta* 
tion of such a fttnicUire in harmony with the ]>e<,'uliar 
requirements of the animal adds ^ater weight to 
my opinion of the i*pleeri »nT\ing nn a rcBcrvoir to 
reg-nlatc the nmount of blood, than the most delicate 
experiments that man is eapabic of performing. But 
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* 4-vcui to rcud<tr titeac fuct» moi*c i^^rJiKi) obi^cructton of 
nfspriittoN, andconAecjiienl. olislructtmi ofthtrcirculiL' 
lion hy es(>erimeiitjs a« I Lavo also preriously shown, 
have bctu alti.-nik'<l with <:oiiMd<.rnibK' iie^umulHtlon of 
blood in the fipleen, an accumulation, in fuct, &r 
greater than 1 bare observed under any other circuui* 
«taiic4?g. 

The spleen also een'es to regulate th<; amount of 
blood accordiug to the nutrition of tlie anininl, indo- 
IK'ikdeikt of the rarjing periods of the iligefttive 
procctifi, the Hpleen in W(.41-fed siniiiiald alwAys cooi- 
tiuiiing a much larger quantity of blood than in ill-fed 
ckf starved animals. Under the former cireunist&ncc* 
a larger proportional amount of blood is contained in 
the orpni after the corfipUtion of di^'«tiou ttum in 
ordinary ^ aniniab; under the latter circunuitancoft, 
the in^stion of u large HUpply of food causes no 
appreciable ditfcrenoc in the amount of blood in the 
»plt?en. Now* the eaiiNeft (if thi'st^ diiTt'-n-.iircs aiv tn 
be easily explained; they are still varied by and 
dE^pend iijioii the mnuunt of bloml In the vuscuW 
fiystem generally. In weJ-fed aiiitnals, where the 
vobime of the r^irailntion h natnrally roiisidt-nthle, 
and Tvhere every fresh ingestion of food increafi<js itfi 
amoimti the Jiplnni J:* rtqvnred to contuin ii Wge 
umount of blood, a larger amount than under ordinary 
circumntancf^s. In ill fed or starved animab, on the 
uontrary, wht^re the volume of the circulation u 
reduced to the greatest posi*ible extent, the spleen 
contains not more rhan a few drops of blood, aiu! wen 
the Ircsh ingcfition of food under these cin^uni^tAnceci 



rmsiOLOOY up the i^plesn. 



347 



doe» 7u^( iiicreo^ie the aEuouiit in the §ysteni Co such an 
extent as to require the spleen to contain the increased 
MclilitioM to tlio (tlri'Mily iliuiiiitwlircl ijiiHnltty. Now 
although these an? the only condition!*, a^* far as I have 
been able tc ascertain, uniler which the >ij>leeTi in a 
normal stat« sci^os as a reson-oip for blood, or fw & 
regultttor of its qiiKntity ; hlill tht^ream iimny clrcuju- 
etances under which an abnormal condition of other 
organs serve;* to produce in the spleen such consider* 
able and extreme variations in size, chiefly di-iwnding 
upon its containing a large amount of bluod, (hat 
thi^e fact» add still more wciifht to my opinion of tbo 
function of the organ. It lb well known that in 
certain diseased conditions of the liver, where ibere la 
great obstruction to the portal circulation, tlic spleen 
l>*:H»onj(.'^ greatly t'nIurg(.'dT its Vin'.nis trnuk* inordi- 
nately dilated, and containing a very large amount of 
blood; in these casea, in fact, there appears no other 
limit to its diatenaion than the copacity of the 
abdomm). A^iiin, iil*n, in nnuiy rajicj* of ciinliac 
discasi?, where the current of the circulation is much 
retanU-d, tim spleen is on-ji^immlly greatly diM^ndvd, 
and bolde a tar^ amount of blood. The spleen in 
both cases ftoi-vea afl ft rcsenoir for blood, as a safety 
valve t« the circulation* 

I think the above mentioned liict* distinctly prove 
that iho spleen do^s ref^date theyw^zn^tV^of the blood, 

■ and that the circumstajicen under whicb that uruount 

■ b regulated depend u[>on the condition of the blood- 
I vcMcls, the spleen containing a birgcr quAntity during 
I a replete condition of the vfti*cu1&r sj^item, whether 
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ciiuBc^l by a froah uigi'srion of solid focul, *hc alisorp- 
tion of fliiiilvs or tin- iiirnuliH'timi i>f Mivxl ilwlf; fliv 
splcwt containing a Bmaller quantity' under the oppo- 
site condiiions. 

It muBt now be fioon how, atid in wbut motmor, tbc 
BpIftTTi [>t-rfi)nii!t till* office, 

I Mtc^^X' tJiat the power which the spleen poaaeaoea 
of repilating ita ainoiint of Uood, depend* tntirely 
upon TnLKrlmiLicnl proponi^'^. I think that it i>i iiatumi 
tA» cnnceive lliat an organ like the spleen, <;om[H«»ed of 
a highly elustic and di»teiisil(> ti^j^iie, contumin^ a 
dense and complicated veni>u» plexus, connected b}'& 
]arja;c trunk with a part of the vascular sysrt*^ would 
naturally become niort* distended with blood where 
the b!oo(.Ive**els to whieb that organ wiw eonnt'Ct^ 
were; rtplcte with blood i the moderate obdtruetion to 
]t5 emerging blood, whieb the i"i?[iletion of tlie venous 
system iiffunlf* for a ceiiriiri time after the fresh in- 
getotiriTL of siilid:^ or fltjidi^, would w-ive to givv rx^y U^ 
a diatenaon of the organ with blood; hut as the 
vnaeutar synteni ivaiimeB its fiinuer diineiiftions, fitrni 
the newly introducei) Moot! bei.!omiii^ expended in the 
variniis prpH-esAeN of niitrit.ion and ^errvtioii, tb«- vuin 
ovaenates its eontenle, comprt^SHed by the elastic cap- 
sule »niJ ■■•beJit.hji, tlir rutins organ collapsea, and the 
spleen resmnes its former size- 

The preceding obftcr\'ations have, I hope, shtj!<1ViC' 
torily demonstrated that the »4pleen servea to regulate 
tbc tjyiantity of the blood, under what condition*i tJie 
organ iRn-fomis tins offiee, and in what manner it U 
performed; thej" serve to deinon<itraU-, in liw:l» h jwrl 
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of the functioti which the qiU-en pcrforma. Let me 
now comider of what use m th« applictitioii of ihi* 
I'unction to tlic wcU-bcing of the nnimal economy* 
What use in the living aninial is fulfilled by thU 
temporary retention of bloocli* In obedience to what 
lawii or dciu>iTnU of Iho nyHttiii, J*k's thi.^ spkcu render / 
up ugain that which it had reiained? (| 

The answer to these qui^stioiw can be easily con- 
ceived from tlie jjroeeding remarks. If the S[>l<:en 
ii[Kli.*r rt-rluiii coiiditlurib rL-tiiiimtt i^inMLiVrubleaiiHmnt 
of Wix)d, and simply dependent on a replete condition 
of the vaacular system, wIj ether caused Liy thu suddeti 
addition of eolid or lifpjid foof:!, its use apiK&ri to be 
iimiiily thai, uf contahnng the addjtiunul auiounf. whiitli 
the over-difitcnded yoascls cannot, without consider- 
able inctmvemence, retaiEi; and thia theorj- of lt» use 
receive* a<]di(ional weight from the circimistftiice of 
its mueh taryrr siiit^ in Uioae iLnniiala in \thii'h, from 
the nature of their food, digestion is mor€ rapid^ and 
the liew nuitrrial beeomes wore rapidJif ititroiUiced 
into the circulation. WhiUt if« extr&nel^ diminutive 
fU€ in thoac animiUa where the digestive process 
extendfl over n very considerable period," and where, 
consequently, the new matenai i:* more do^d^j added 
to the eireuliition, equally suggests that its use is not 
required, 11^ EiD (;LTrfAV^n*f/frf condition of the vascular 
system doe* not take place. If tlie spieeri, also, under 
certain conditions, contains a large lunount of blood, 
dependent upon obstruetion to the circulation^ caused 
by impeded respiration^ a« we see to \yi normally the 
C8:»e in some of the diving animals, its endent use is 



/ 



390 



phtsioi^oy of thr splbrx. 



to wrve aa a rwirtvir for iAood, m u sa&ty-^Tiivc to 
the circulation; li suft-tyvir-lvf* which ran, from it* 
structure, he fluddonly called into ubo^ und as and- 
(lenly hf^oome tjiiiesrent, wlit-n the coTuUtinns under 
wbieh it^ activity Is excited suliitide. Ita u^Alhen, it 

') a rt'srrrvrjir for hlcxx], rt ftafutyvftlvt, not to any par- 
ticular syBtem of vessel^ or to any organ, but to the 
syetem generally, to the general circulation, — an 
oi^an called \nxx} use whore a n^plclc condition of rlie 
bloodvessels, or obfttructioii to the circulation in those 
vessels, would be attended with extreme inconvenience, 
if »uch or^Eran did not exist; an organ that, from it» 
structure^ c^in ho called into action suddi.iily and 
occasionally, for each and every rcquii'cnicnt of tlie 
VEBcuIar sy-item, ah far as regulating its quantity is 
concerned, and which can as readily ogiun restore to 
t\wL orculaT ion t)iaf> which it h^ f4<iri|Hkrn.n1y r^ 
toined^ 

Let me now endt^avonr to show, in the second place, 
it« still more bnportnnt office, tlmt of pcguhitinfi the 
qtMtlity of tlie blood. 

In the ^iTBf. place it will be necessary to ascertain, 
whether the spleen does regulate the fjuality of the 
blood; which of its nuEaeroag constituents the or^n 
mociifies : by what eiements of the orgT^n is this 
modiiication produced ; under what conditions it 
perfonDS this office; and lastly, of what use is the 
application of this fiinction to the wtU-bein^ of the 
animal economy, 
j^ It is obvious that if the splecJi serve* to regulate 

' the qiiality of the blood generally, the constituente of 
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iw emerging blood (aa compared with that which 
ent<frs the ;^lavn(l) should prejient certain ditferoncoft, 
that thoae di^xn^nces sboold be const unt, but varinhlc^ 
in ftmotint, and such as ure not found in the blood 
of any other part or organ, licforc proceeding one 
step farther, this fact must Ix; di^ituK'tly and cl^Mrly 
proved; — Does^ the splenic V€ru>us btood prc'sent any 
ditferencos pectUiar to itself? Are tliose differenoe* 
sufficiently constant to warrant our concluding them 
to W peculiar to thi» bio*>tl? IVx'i* Mood tukcn from 
other parts of the body present the like peculjarilica? 
It is needless here to cuttr Hgaiii into a detailed 
account of the exijcrimcnts already rilatcd, in which 
tjjtr irdiiipiMiliurr of the t>tii.i*r//infj tWMWA" iJooii bus Ixi.-ii 
compared with that which ent<rrs the gland, and with 
otht^r venous lilof»d, both from tli« general ami alw> 
from the |>ortal venou* 8y»tGm. SuiBcc it to eay, that 
in each and all of these cusl'^ anJ in vnch of tJie 
experiments made, a very conaiderahto difference was 
dL'U^cted between tlirm; a diiforencc, variabhr in its 
amount under certain circumfitflncea, but which could 
only be attributed to the influence the spleen cxerta 
on the blood traversing its ^ub^tonee- 

So far these facts, I think^ clearly prove that the 
spleen dots w.*rve to re^'ulate tlie qitaiiti/ of the bloods 

Lot nie now consider wtiich of the nuracroua con- 
stituents of this coraple^x fluid dees Uk- organ modify? 

The moat important constituenta of the blood, 
modiRrd ]ty tlie action of thi.^ )ip)e<m^ are the hlood 
globutd»* the iron amon^ the inorganic confttituents> 
Ae oBmrnaif ihe^fibvin^, and lastly, tfte stenan. 
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or hII llie elempntft of fte hlood, none present such 
ficrikin^ and well-marked differences ii» tho XAood 
globules of'tJie sjik'nic vciiutia blood, and these ditfer- 
ciicoH not only relate to ihelr quantity, bul also ta 
peniliaritica in their structure. As regards the amount 
of tht? blood globule*!, it iiaw been swu, from the cxpc- 
rmientsttlreiwty mentionc<l, that their number presents 
a xm-t/ rorifiitfej^allti dwitnutkm, as eompared with wlmt 
enters the gland, or with other blood taken cither 
fitun the porlad or gi^neral veuoui* syMhni, Miid th**i 
tliii* diminution (iivaents very considerable variation; 
in ftonie ca^tej* their <[uantity being less by one half, 
as compared -with what enters the gland- Xh^j con- 
siaj]i:y of this peculiarity alone shows* what a highly 
important influence the spleen mu&t have on thifi 
conaLitnent of the blixid. But this diminiition in the 
amount of the blood globules is cot the only p«cu- 
linrity widch they present; for ei'eii some of those 
which form a constitnent of this fluitl, preaenl certain 
peculiarities in their structure rarely to lie met with 
in the blood from any other part or organ. I allude 
to their extreme variation in size, the peculiar MTinkled 
and corrugftted a[)[iearaTite that miuiy preu^nt, their 
occasional ]o^ of colour, and the faet of their being 
oe'ciiJAtonully found either in a norinal op^ more fre- 
quently» changed condition, included in cellular 
envelopes. The almost invuriulile constancy of Iwtb 
tlie&e phenomena, clearly proves tliat the spleen not 
only inoiHfif^H the ipiaTitity, bul also, to a certain 
extent, even the structttre of the blood discs them- 
sdve&i Such, in fact^ is but a aiiuple illustnttiou of 
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ik9>fiictd produced a» the reeuLtd of my aniily^cs. Let 
me now consider by what elements of the spleen are 
these differences produced; in what tissue of the 
organ do thos*? chnrif^i^s occur, tn thi* exnminftfiOTi 
of the pulp tiaflue of the spleen, it wna docn ihftt the 
colourvd rle/ii^its consisted for the most part of ft large 
number of normal hlood glohulcfl» varj'ing, howcs'cr-, 
in niimlier conAidenilily iitKh-r rerlniMii riiTi]tiinl»r)r«^s. 
It was also obsenod thnt in many anirialR Thf Mood 
diACS in the pulp presented an altered appeftrancB, 
their colour becoming of a deeper imu their rizo 
diminishing, and iriHt4^<1 of thtrir flattr:?ri«?d mid hiruii- 
cave form, their margins and ftiirfaces became wrinkl<id 
and corrugated, in somn to jl slight, in others to a 
considerable extent: filially, they were fteen either 
singly, or grouiMxl together in mASse^ to become 
chan*jed iutf> deep red, or reddish yellow, brown, or 
occasionally black pigment masses; or thcygmdunlly 
broke np into a variable number of small and i^imilar 
colou!*ed pigment granules. More rai"ely, indeed, 
delicHtt? acicu 1 a r- shaped cry^tjtlw of Ainall nize, itfid of 
a yellowish red tinge, were observed to be formed in 
the blootl globuU'S tliem wives, existing in thi^ P"lp 
wthcr a« free ctyatals, or ns numerotus crystdllinc 
group!*} ill largi^ i|uunl.itK'.s. 

Again, in otiier animob, the nonnal blood discs, or 
tho^e in (vhich their colour and form were somewhat 
changed, were obscr\'cd to be enclosed in a dtetinct 
celluliir ei]veli>pe, cniir»iriitig & vjirinble iLuirilicr of 
them, and presenting precisely the ^ame ehangCA 
proceeding in them as is described a.bo\'e aa occurring 
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in the free hlowX globules, finally, tlie sobstAiice of 
Ibtt i^ulp itsftlf contained a v»riabU\ but ocoisiontiHy 
a very coceidemblc qu;*nttly either of fr^e coloured 
pigment greniilf-s or Mmilar granukA enclosed in 
eelK evidently the d»5bm of the altend blood diHcs. 
ThG cxamiimtion of the bloodv&isela of thia organ 
cleurly WTveJ (*> wliow aUo by what nieen» the blood 
globules became cxtrud*^d into tlm substance of the 
pulp. It W3L» M.'L'ii fitnt iilth<»ii^]i MLAiiy of till' iirlrrtjil 
capillaries could 1>c distinctly traced as continuous 
directly with the veins, slill there were a large niunber 
'which apparently weru loitt in the «ulMtaiLce of the 
pulp traversing chunncln in thi» fftriictnre^ the \rall» 
of which \^'cre (imply epithelial previous to their 
junction with the veins; the veiiiB alao were dcnwn- 
Btnuted aa not forming a net^vork with c^DtbiuouB 
walL-i, but cotnamiiicatiug with each other hy inter- 
celliil»r Np»^e*4 in the dubstiince of the pulp. 

It is easily conceived, from these obscrv'attoas,bow» 
under C(.Ttain circuinstJinces, estru^iou uf KOinc uf tlie 
blood globules would occur in the substance of ^e 
pulp during the ttanporary» autl occasionally consider- 
ably diatonded, condition of it& reesela. 

Now the exiatc^nce i.>f bhu.Hl gh>hu]r?4 in thr jiulp 
tissue, and the various clmngee which thoy undergo, 
aa well aa the disposition of the vessels, as admirably 
adapted to permit of ^uch changes, have' been obeervod 
toagrentcrurjes^ extent in all the vertebrate clasAOft. 
They have been occoeionally observed in nmn; and 
among some of the manmialia, a^ the \iOT»G and af^ 
thtfy are found to occur m extraordinary number. 
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and with considerable fivriuency ; *.hey li»ve abio been 
seon in thti rabbit and the rat< In nmny bii-ds;, qIm), 
the 9MDe cbaii^a tiave in one or the otlicr form been 
fVeqaently noticed; whiUt in some of the rcptilin 
their constiuicy and occurmnce in Urge numbers is 
tom«wbatT«Qlftrkable. Lu^itly, the- ^aui« chun^es have 
alao been deen in ii»hea, and In ^ome of tli«sc to a 
very coniiiderable extent- These fitctji clearly show 
that the existence of normal and changing blood 
cor[>u)4cIcM in tin* pnl|» of fhi* i*|>l*'t'ii, in nut, eith*.T v^u 
occasional occunvncc, or a peculiarity »iin|>ly confined 
to a single cla^^ of tminiuU. Chemical iinal}'>riB has 
alao added strong coniirtmition of the coloured cor- 
ptlM^h-H uf fhi- |>tilj> l>ettij^ forrittil fniEii t\n'. bluorl 
globnlen, their onolyflis and the application of re- 
agents to tbem, demon strati rig their clotte similarity 
-vrith Uic ha^mntiii of the blood* 

Tht* rKTjutoEiidf and in M>uie niiim&lx thv^ enuKtHrit 
OOOarrenco of normal and changing blood globulcf^ in 
the aubfttance of ihe pTilp, and tbcir (^ftrtial mnversion 
into coloured pi|Zinent granuleaT or crystalline form*, 
the chemical analysis of which baa shown to be 
idanticid with tlift hwmatin of the blood; the armn^e- 
mcnt of the bloodvessels, as admirably adapted to 
admit of the occurrence of these changes under certain 
circumitancefl ; the frequency of their occurrence 
ihroujafhout nearly the whole oftht vtrtebmta;— all 
these facts, 1 tliink, are in exact hannony with the 
reatilts of the aaolj^ses of the sptenk blood, as fer aa 
the diminution of the blood globules ia concerned. 
They clearly show that in all animals, under ceruin 
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circamtimccd, tfao epleeti modific'S the coiutUuonts of 
th<^ blood ili«oi (liiriD^y; llirlr tnuihir t.lmMigh th*r organ, 
reukinin;!: them For a t^mo in the pulp tiEffue, and 
clinnjfiit^ Um? elements of wliioh tliev arc cijippoft**!. 
1 liiink, tlicn, I may conclude tlial the »[deen dow 
fwtdifif the i/uality utihv bhuid rtsfftraaiAwcwMfifteflrf 
of it is concerned. Let me now inquire under what 
condition* is thU jiroduccd? What Uyrv regulate it* 
occurH?iici^? 

As far m the analyses of tJio blood show, the dimi- 
niuion in the amount of thu blood dise» i% n cotiKtHnt 
occurrence, hut that tlie extent of diminution 13 
chiefly vanwi nccoi'ding to tlie geiienJ statt' of nutri- 
tion of the animal, and also according to tlic i>criod of 
the dipe»«iv<.' act, 

Iht moist marked variations were obftcrved to de- 
pend on the condition of the Animal as regards ita 
general rutrition, tlienuinber of the blood dUc4 being 
amsldnnihly dimlnkHhed in the t-mergln^ siileiiii'^ bhK>cl 
of wfU-ftd horbcs, whilst in an ill-fed and 3far\'ed horse 
the amoiuit i»f Ihi- hinod ilists wiwi jirfcis^ly sunHar in 
tlic «plenic and in tl^e artt^rial blood. In tlic farmer 
ciine the <oc1re]n(^ tiirgeaeetice aiul dii^t^naion of the 
vesselsi which is, as ^ri? luiv^ ulready seen, a oonetODt 
oeenrrcncc in the j^jOi-i'n r>f highly-fcd animals^ was 
fovourable to the exfrusion of tiome of the vlementA of ^ 
the blood from the vessels into the tinaue of the pulp. ^M 
Whilst, nil the- contrary^ in the lattf*r ease, the small 
quantity of blood in fhe organ and the lax condition ^d 
of the vessels wqvg unfavourable to such an occur* ^^ 
rence; hence the nbBcnce of the diminution of the 
blocxi disc* under these cireumstanoes. 
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Tiic iieriud also of the digeetive act modilies to a 
very coiif^idcrublc extent th(? amount of diminution of 
the Wood ;;|ot>uI^« in the emerging blood, tho ^'('ati^*t 
amount being ohHerved eilher where digestion ij* not 
goiijg oTi at nit, or during the early sta;res of that 
process; the smallest wnount whi-re digestion being 
fumlly ecmpleted, the new material l}ecominf|[ con* 
verted into blood, has increased the volume of the 
clivulal iorij iind exr.riisioii of bloiRl in the pulp U the 
result of the dtetcndcd condition of the vcHftela of the 
spleen wliieh occurs under these circiunstaneen, 

Thts eploen aleo a[jpear3 to regulate the qttality of 
its emerging blood as far il8 the amotmt of inm con* 
tLuiied in it is coDcemed, 

TIjo blcioiloftbc aj^leen eontained in tlie grcjiter 
majority of ca^es a much larger amount of iron than 
was found eitliex in the blood entfrini] tlie gland, or in 
other venoua blood, notwitliatanding the number of 
hloovl discs was dimijiUhrd. The changes observed 
in the pulp of the apleon will serve to expliiin theae 
peculiarities. It is no doubt highly probublc that 
under certain ci reuTn^^tam-ew, wheii the blood diftcs 
undergo those clmngoi* that have alroEtdy been dc- 
M^riljed in the spleen, part, and prol»i1)1y in ttomts 
cssea the wliole, of the iron which previously formed 
one of their e^jieiilial conatitiientsif l«?eome?* a<]di.*d to 
and forme part of the unaltered blood discs, and hence 
tlie inen.-a«ed ain<mrit in the emerging Uh^^il. Whilst, 
also, tie large ivmount of iron ocea^onally found in 
the auhfttanec of the pulp, forming one of the chief 
elements of its inorganic conslituente, evidently shows, 
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oti iho Other haul], that it uci'Sb ion ally la vtorcHl up in 
the ftubHtftiic* of tbc ghind; huocc ihc variation in the 
Airiounl ofin)!! c^jiiljurir^l in tJir mu'iyin^ 1>Ii.kk1. 

The most imporlaiit conMJfiU'nt of thu Wooil, next 
to the LKkkI 4ll»c5^ which the hplet-n hIao inotlifies 
during iu pasi^ago thiH>iif;h thv or^rui, i» the albumen^ 
L«t me, in the fintt plncv^ niLisiclor M \l vx-My cKh-s 
modify the amount of the albumciii, we ^vill then 
aiwertain hy what tisMJon of the f^pleen sueh molli- 
fication U proflticoO, ftUfl w}iat k^r^ i^-;*ulHt« its 
ftxtreine variatinn umlcr ri-dain ciivmuHfiUKirii, it 
will beunneco^ar)' here to a^in enter into a detailed 
iKTOount of the anulyi^cd already recorded. 6a regmrdi 
th« ftinonnt of albumen contained in tlie emerging 
blood, ns compared witli whAt enters tiie gland, or 
\rxth iifi amount in other venous blood. Suffice it to 
Aiy, that the avcm^ amount wu« ^rtattr than was 
found cither in arterial or other veDoim blood. It 
wflfl also seen, that althougfi the avfrc^ amount was 
not much preiLRM" than in ordinary tvoouh blood, cr>«- 
sidi'rabl*^ and \x-r^- extreme liuctuation in ita quantity 
was *»b*t'rvod under certain cii*cumfttaiice»; whihit^ on 
the other hand, a uniformity wns observed as regards 
tJie amouTit ofnlhiiinen Iti tliv other kiii<h« cvfMotxl in 
nearly all casca. 

The re?^uli», (hen, of these experiments cleariy show 
that during the transit of the Wood through the tiseuo 
of the- ghmd iU ffrarlj/tf it^ nto<lilied, ii» far mt nrgnrdit 
the amount of i^^n^i ex^ntuned in it. 

Let me now consider by what LiBsnes of the spleen 
«ueh modifiection is produeod. 
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Wc have ^n>aiiy sw.n tli&f, thts r:olmtrlrMt el^ftm^nlx of 
the pulp consist of granular matter, nuclei, and cells, 
in every stn^ of development, growth, and decay; 
that they fcnn a vi^ry conwderaHle portion of the piilp* 
lying in the mcahes between the ^mall cai»iUary 
veasidsf so as to bt readily acted ujxjii by the fluid 
ingrcdientft of the blood which i>ernieate their Wjills. 
Thtrp then can hardly be any doubt that this fluid ia 
mainly o»!;cntLnl in dctcrminin;^ n <:onttnuous process 
of cell gn^wth, which ia, hi>wever, varied con^iidcrably 
under certain circumatances. It haa also been seen 
iJiiii the results of t]w npplii.-iition v( chi^ruicid re* 
agents to those elements have e^ht^vn them to consiist 
entirely of a prot^lne or aUmminous compound^ whilst 
the chfMuicul unalyeh) of (he jnilp itself proved it 10 
contain n con.-^ideniblc aruonnt of this ingredient. 
Exirome variation in the amount of these elements 
is observed under certain circumstAnccs^t and the 
pt*nods of thi» varifttion are coincident with the varia- 
tion in the amount of albumen contained in the 
emurgiii}^ blcx«I- Tht* n^HuUs of fJie experimeot* 
made to determine the laws T'luch regulate these 
quantitative djjren.TJCJ.1^, have nlujwii ihnX the paivii- 
ch^nna a^Udoftliepulpexi^t in mucli greater quantity, 
anil fonn a very contiideyablc part of the entire bulk 
of the tplccn, in ail animals wherv the lunoiint of new 
loatLTinl iritroductnl KxcrrtlA that rerjuired by the waste 
of Uie body. In fact, under these circamslances^ the 
blood overcharged with nutrient material is favourable 
to its albununoue compound* bein^ storwl up in the 
s[dct:^ which ser\-e» conftcqnently as a scanty, though 
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easily avnila^bk siuktfi|; fund for iiouri»htm'nt, wtu*n 
the nutritioD of the body \» perfectly peri'onn«d* 

Oji the cmiTrary, the parenchyma cells do not only 
rli]iiinish io number, but they do not actually crust at 
fl// Lti tliOM' uiiimals in which nevr i[mti*Hid has not 
l>c«n fiupplicd in sufficient iiiuintity for the waste of 
tliebody;ui fact, where stanatiou hadbcfii prrjdueed- 
Thcro ciiti bt- hurdty any doubt, under these circum- 
fttAiinWf (liiit fill- idluiminiitiH itiiiti'niLl.Hfii'r a>iii1e in the 
eplecn iindt?r the form of a lowly organized tissue, 
agniii liecoine diasolved, mid enter the eircuhuion by 
the veioe, in order to supply tlie tcmpomry and occa- 
monal di/maiitls a? the system* 

The parenchyma cells of ih© pulp are not, bowover, 
the oidy tiwnie* of the spleen cuiiccnied in regulflting 
t\\e amount of albumen in the blood* The M»I- 
pigbian bodiea, also, 1 believe, very matcriiLlly wmBt 
in perfommig this nfllce. It haft been »ccn that rhe^c 
bodies, which cxiat in large numbers, and present 
every variution hi size, are cIoblhI glauididiir V4.>ick^» 
placed at the angles of biiureatiou of the smaller , 
urteriea, and consisting of an external membrane, ^H 
forming a closed cavity, containing a secretion in ^ 
its int-erior rMHi-^it'tally itthi/nuuoitJ* in if* cwiii[»OMlJon ; 
thottO ve&ieles presenting on thoir outward surface & 
dense but dclicatt; capillary mei^li, adapted to seer^te 
the matters contained in their interior, their eurface 
being also covered by a denw iiir-i^h of veirii*, ndinirably 
arranj^ed to eiirrj- off the eecreied material, which th«y 
discharge under certain cireumBtJinoes. Now, the 
extJ-euic variation in %\m which these bodiee undergo 
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und(!r certain conditions, is exactly coincident wit.h 
tlic mcrcasQ or dimlDUtion In the number of pjiren- 
chjnna cells in tlie pixip, witK the increase or diminu* 
tion in the amount of alhumen in the blood. 

In the experiments already detailed it has been 
Been thiit these bLidiiJSi vurj' coiisidt-mhly in sixo, 
ftccording to the mitrition of the animal, and accord- 
inp, also, to the period of the digestive act, their siie 
being conaideruble ^vhen the nutrition of the body is 
b«ing {>erfectly perloriiiL-d, sind also wLwi a coii»<iiler- 
obto amount of new matcri&l h added to the blood. 
Under the»e eircuinstances, it is not iniprobuble that 
these glands serve to separate from the blood a certain 
HUKiuiit iif iliP ntbiiimnoiiH tiitlritivi* iiiMerial^ lliiit it 
cxinCains in such incrcosetl quantity under thci*c con- 
ditions- On the other hand, their extreme diminu- 
tion, nay, oven their total absence, in starved anbnalst 
ur whiTii tliK iTitriKhictioiL "f new nmterial \% only for 
a time mj5pendcd, evidently ahow^ that their contents 
are discharged; the albuminous niaterud previonsly 
stored up in tbeae glanda a^ a linking fund of nutri- 
ment, during a higUy nutritioud condition of the 
bhxKl, dUcharping their contents into the cireulatioii 
when the requirements of the system need such a 
supply. 

I behcvc that the colourless elements of the pulp, 
as well as theMalpighmn Ixidieti^ both of tliom serving 
aa atorehouaea of nutriment, arc used as a »inking- 
fimd for ulbumtuoUH nuUrrialH during ihotiQ eundi* 
tion* ^here the supplies exceed tlie demands of tlio 
system. On the other hand, where the wanta of the 
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nystcm an* not i<u{j]>rit:d in siifficJt'Til qiiiuitity hy thn 
introduction ot'ne^r irmterial, the albiiminoiLi materials 
stored up ill tbe sjilten ix'siore again to the blood that 
vrbich filthy hud for a ]icriod rctiiiucd. 

L(rt iiie now roiiMiliT u[)di;r vrUnx coudiuotta ia the 
amount of olbiuneu in the blood vaned; and if these 
TftmtJone com^pond in every particular with similar 
variHtion« in ihv amount of tJic pareTtchjnui cell*, and 
Uie &i£e ol^ the Mnljii^lii&n bodtefl. The principal 
facts asconain<Hl show that in vrell-ied horses tbe 
amount of olbiuiicii Lt very incvn-'^iderahU during the 
fiiuJ com [>lt:t 1011 of tlie digestive proccMi, Thia pr^ 
cicely corrci^poudd to tbe extreme development of the 
patvnc-hyma lvIIs of the pulp, uith the extreme 
ufdar^mcnt of the Mulpighiau ^landa uuder thcaonw 
oQcididona, On the contrary, hi^forv digestion, and 
duriJi^ \i% early eta^cSf the iLmount of albtunen is 
increased in tjiiantify; tliU iiJso airn^|Hni(l> ivith t!iH 
small *dz<^ of thu Miilpighkn plnndfl, and the diminu- 
tion in nviniber of the parcnchynia coIIa during the 
same |>cr]ode. 

Lastly, in at^rvcd horae^ tlie conMitiition of the 
emerginj: blood la almoet preci*ly similar to that 
which entered the glnnd: thi^ is in exact accordance 
witli the absence of :he Malpighian bodies and of the 
chief pert of the parenchyma celld dunng the same 
period^ the bIo<id, in fiict^ under these eircum^atancoi 
ii& not modified in atiy way during itii trandt through 
the or^n. 

We may fairly concladc* from these facta, that tbe 
spleen reguIatcK the ipiality of the blood it6 far as the 
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«i»oniit of albumat «on(aiHed in it U coiiceraed, and 
that tlu» varifition i» protluccd by an inU:rc)iimgc 
vrtiich laki^ \Ahc.k KHwiimii i.Iic Uchh] drculnting 
through the spleen, and the eieiaenta of tJic pulp, aiid 
ihe Mdlpighian Ixxlies; these serving t.o draw fmni 
iha hlood, undor cortaiii ciroumsttincos it^ Eurj>liis 
ammmt nf albuminnii!^ inntU^r^ iiininly ih-rtvi^i Inmi 
the sncceeeive additiona of now nutritive material, 
■which id not allowed to acciimiilntc in the hlood till 
its nse i^iTquirtKl. but i» sctanidi? within really reuch^ 
whenever the demandf« tji' the Hysteai recjviire a t^uickly 
available though scanty supply. 

Tbc spleen alflo serves to re,?alatc tin: quality of the 
blood as far as tho amount of fibrme contained in it 
is concenjed. 

The results of the aualj'^ea already detailed have 
fthown thnt the average umount of jJArcn^ contained in 
the blood nfter it* traniiit ihrou^rh tht* spleen, is much 
greater Uian in the blood entering the organ or in 
other venous blood; and the iact of it^ constancy, 
under tJl di-cuni^tanc&s ftlthcxigh varying in amoimti 
clearly showB that the spleen mitst exert some modi* 
fyingo^^eyou thi« constituent of the blood, Asforoa 
I hmve at jkrMfi-nt lx*^n able to ascertain, thU vai'iation, 
which ifi occasionally very conaidemble, is not owing 
to the influoiico which the elements of the tissne» of 
the xplocii hiivc upon the blood, but apparently staod 
inKfaneivIncion with tiiedhuiinitioncjf the bloixl diwa 
In this fluid, and their consequent di&integrEtion in 
the piilp tifrsue nf the inphcn, inasmuch tis an cxceed- 
ing]y small amount of fibrinc; h^ contained in the blood 
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vhcrc ibcrc ts little diminution in tlic amount of tl 
blood c<)ri>ii«dts; on the contraiy^ a much tat^r 
amount of libnne \a utfually found vrherc the !>lood 
discs are much diminished in ntimhcr. It would thua 
appear as [{pari, at itasty of tho.He rfJourif^ dem^nis oj 
thf bl^d discs whicli underjfo diAime^ration in th« 
pulp oaatHt in forming the increased amount of IJiiH 
eJc'tnent of the blood, whilst the colourinf^ iimttep 
tbrmfl the large amount of colouj-ett corpuscle* 90 
frequently found In the fiulwtance of the pulp, and 
wliich, as wc haTC &ccn, prc»ont« the closest analogy 
vith the he^niatin of thv bloixl. It U not itiipmbubluf 
alsoj that part of the tolourlcsa clcraenta of tlie hlo^td 
di«cs limy ;iK»)^L in fonning i\w iVwr^Wf^/ amount of 
albumen contained in the emerging blood. 

Tilt? last jveculiarity that it is necpssary to con^dcr 
h tlio <if^p reddish <^lour of tfao scrum of the blood 
afr^f-r iL^ Jhi^8a^t■ ihrougli rlie liitHut* nf tin* ftph^'ii. 

In the already detailed mitroscopic esarainorion of 
this blood, it has been accn that after its exit from 
the fiplcon, it contaLnd occasionally a considerable 
number of coloured corpuscles nnd coloured ci-j'staU, 
that appoar to bfi in GVavy ro«pect identieol ^vith the 
hfpmatin of the blood: sttnilar corpuscles and occs- 
liioually similar cry*TaU have been d<^tectod in the 
pulp of the Hpleen, and they appear to be formed 
directly from the blood diHc*;, and to be idetittciil witJi 
their colouring mutter. The only inference Ihnt can 
be drawn from these facts, taken in connexion with 
tlie constancy in the colour of the serum, ui, that tbc 
oolouring mutter found in thi:* fluid, and which cxi^tx 
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in tt f^Iiiffly m snlnti<ii>, w i<I*.^ntical witli the colour- 
ing malx;rm1 foiuul in tho tissue of the pu]]>^ liutng 
remov^^fl fiiflii tills (issue by nieai**i of rhe blo<H]va*4:<t^U^ 
and BO a^ain enlcriiig the circulation. WHiat becomes 
or thU cohjuring niM.tter? Kolliker statics thiit it got** 
to form the colouring matter cf the bilo; hut thie ie 
certainly tint the case, Eis, in the first pinco, neither 
lh<^ colourinfc mfttter iti^elf in the spleen or ui its 
emerging blood presents the least appearance to 
biliary pipmeat, as the application cf chemicnl re- 
ftgciits upon it shows. Aguln, also, the I'cmoval of 
the ppleen in animnla does not affect tlic colouring 
mattci's of thm fluid ; it cxiflts in equally large rtuan* 
titk'«. And, l«»tly, thi.- (.■iiUuirin^r muttrr uf lh<3 bile 
cxietin^ previous to the development cf the splenic 
veiJi in the evolution of tliL* chick, and cnnse^piently 
before the spleen can have transmitted to the liver 
any blood chHnjri^^I by tin.- iiction of lhi» glmid, all 
(btfc facts shew that the colouring matters of the 
spl*>t'n, ciirried nway in sohitioii in the emerging 
btouil, do jwt form the colouring mutter* of thv bile. 
It in nut impruliabte that part may enter the circula* 
tion, and go to form the colouring nmtcrial for now 
blofnl globides ; part alio may become changed in the 
hepatic cell* into bilo pigment; but t)mt the n^fiole of 
the hih* pi«^iiLentr \^ formed tix^mthifi colouring matter, 
the above facts clearly disprove. 

1 think that the above detailed facts clearly prove 
that the spleen doe* re(?ulate the <pMaiity of the blood, 
the tissmA of which this organ ia composed serving, 
under cenain conditions, to modify verj' materially 
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the blood trassmtttcd thi-ough it* Tbc above facta 
rW sbow thitt the coiiHtituvnIs cjf lliU lliiifl m 
modified ore th€ blood ffUMes, ami thf ijy>rt, tiuf albu- 
tttfn^ tfif. JfJiriiif^ and the Afrwm. 

It haa been seen that, under certain eircxunfitoiKOS, 
chicAjr dupcncliiig upon n rupli'tc coiidituin uf lb« 
I'ftsculftr «y8tum, the distended v<»»ris of the spleen 
allow in Home caseji tiie extrusion of a varying number 
of blood discs. These uninedi&(t(.'ly nndor^^ u series 
of cli&nges in the pitlp, by which thdr colouring 
matter ia modified to form the colouivii pipment cor- 
puscles 'wbicli the pulp containii, part also being 
carried off liy the cmor^ffing blood, giving to the fu*nim 
tta deep reddish tin^, the ccJourlesj^ elements of 
theae discs forming the inei^oased amonnt of fibrine, 
and probably also a port of the incrL^atod amount of 
allmuteii roii riiim-d in the emerging lihujil. At the 
same time, the iron which tbey contain is either 
stored up in the tissue of the Bpleen with the other 
elements of this ;^Iand, in which it oeea^onally exists 
in large <|uantity, or it is cairied away in t)ie blood, 
which ig also fouiid occasionally to contain a large 
amount. That this i^ a correct explanation of the 
chaiigeH which occur in the spleen is t\i»^o, I thinks 
borne out by the results of chemical analy^i*. They 
have ithnwn, in all cases, that, a varying though con- 
sidemble diminution in the blood discs i& a constant 
jjeculiarity of r.he ftplenic venous bliMxl; that the 
amount of yii^W contained in itapp^arn to bear some 
proportion to the extent of diminution of the blond 
discs; that the proportion of iron ia variable; and that 



PltVSrOLOCV OW TBS 8PLEBJJ, 



367 



the deep ne^ldisli- brown colour of the senim i» n\y»> a 
constant and wTU-marke<t peculiarity. Tt haA also 
be«i seen, from the previous fucts, that when th« 
vascular system becomes charged with a largo amount 
of nutritive compoondst by the succeawvc addition of 
new material, (hwt i\u^ blood circulating throujih the 
spken ifi deprived of a large amount of nlbumai, 
which the parenchyma cells of the or^an and the Mai- 
pighian coirpuscica nssiimlatc to tlicmaclvea in gi^eat 
abundance Mild with *.*x(ri-iut! rapidity. On the con- 
trary, when the supplies of the ayetcm are not equal 
to tbt? dern^rndfi^ these elements of the spleen again 
reatore to the blood thoae nutriti^'C products which 
Ui*y had prttviously relaim-il; heiiiv thv VL'ry extiTHii' 
variation in the size of the Mnlpighian bodies and 
the »LriiGunt of the jiareni^Iiyma cells; hence the ron- 
Mdcrable fluctuations in the amount of atbnmen 
conf.aintNl iei the emerging bloi.*!* 

These facts merely serve to represent the funffion 
of lliL* »]ilccii ; they merely serve to show what the 
or^an dov*. Wc mu^t now, lft«t]y, eoneider of what 
u«€ is the application of this function to the animal 
economy! What uao dotja the spleens erve by disinte- 
grating, undiT the conditions already mentioned^ a 
larpe number of blood globule*? What use does the 
spleen serve by ita temix^rary abstnicunii from tlie 
blood of it« atbuminouH compounds, and itn equalty 
rnpiil rejftoratton of those materials fjo Uus fluid under 
certain circumstances? Lastly, is snch ni^ absolutely 
necessary for the maintenance of lilc? 

We liare already seen what uae the function of the 
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spleen affords to th(* iLnitiml aa rc^urds itfl rv^iUting 
the ipuintihf of the bl<vKi, i*er\'mff as a reservoir, ft 
safety-valve to the general va^'^ular sy&tem, called 
into use when* a replett ooudition of the hlixKlvcfMels 
or ohdiruction to the circulation in tho>?ie vchmJs 
woiiUl ^ivo ris<» Ui extifnne iiitonvpDl<'nce. The 
purpof*e, tlien, the elnatic fraiuework of the spken. 
and the extreme sbo of Its numercus velnft, serve for 
the ^uantih/ of tho blood, the parcsncliynm cells of the 
or^run fjiid the M»!|i'i^h!u]i n)r|m»cVs *prv<> fur \{^ 
quality, for under precisely the eaino conditiona which 
determiEc a large amounl of blood in the spleen is itn 
quality also modified. It appears absolutely m-ceisary 
that., where the succesaivv* addition of nevr material 
increiLfie^ not only the ijuanthtf but also the nutritive 
condition of the blood, it^ qmiHhf t^huiild be as csaen- 
tiidly balanced as its actual amount. The 6ueecggiv« 
addition of new matei-ial i« no more allowed to 
acf^anufatf^ in the blood than i* its actual rjuantity; 
the increasod addition of new material, when not 
irnmL'd lately n-cjuinrd by the system, produeing as 
much inconveriiencL^ nty the actual increase in the 
amount of it alone. Under such circumHtancos it is 
admirably adapted that t lie gpleon should biduncc not 
only the i|nantity but a!^f^ the (|imli(y of Uie bkniil, 
regulating the amount and modifying the component 
dementi of tlie blood discs, modifying the amount uf 
albumen in the blood; that it should be an organ 
appended to tlie vascular sy^^tem to regulate its ever* 
varying conditions^ und in close contact with the 
same system of veadcld, which arc mainly incidental 
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to the in trot] ucH ion of tlie new iiia-kTriAl into th^ mr- 
cuktion. When these vcsaela are carrying into the 
blwd, by tliL' tligi-JstivL' proccsp*, new material, the 
fnlnc.is of tlm viLACulnr syr^Uin is attended with a dis- 
t^DAion of the- sple^^ii wtlh Uloru]^ niid nccainuhitioii of 
nutritive compounds in ita ti^Bitea. On the other 
band, where the introduutiuii of new matter U not 
being effected, the organ 08 mpidly ridft it^wlf of iu 
aa.'iinu]hit(^d hlocxi; at the 8aine turn' the niilriiiv«- 
Tuatti'i'a prpvionsly storod up in the gland are pve-n 
up to the blnod, taking the «Hmr c<>urj*c in the circu- 
lation, and conflicting, in foot, of tlio %&me ekmcnts 
Vfhirh tJit^ hlood it**elf derivea fjTim the digestifin of 
the food 

If* ^uc^l nfle nh?LohUrIy ncce»*iif^' for the mnintc- 
nunec of liie? The conipk-te removal of the epicen in 
many of the mammalia i% an experiment that has 
been performed, in vi^ry num«^rou8 instances, by many 
anatotniAtA, from the veiy earliest (x^riod up to the 
proM-nt time; and th** reBulta that have been obtained 
have ahown most conclusively that, in each case, it« 
abstrortum dlil not in the least inlPTfere with a due 
performance of the functions of the body or witJi 
the maintt'tmiief? of life; on iht (x^ntrnry, in innny 
ctsea it i» stated that theyi-ven improved in condi- 
^OflL The renulf-* of my own experiments would leatl 
me to concur in the above atatementfi. I have 
removed the iipleen from 4 di^, fi'Oin iMt% and 
rabbits. lu all caaes the animabi survived tlio opera- 
tion, and did not appear to Ik? in the Irauil affected 
by t-he absence of the i:irfrun. On the contrary, I 
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noticed tlmt in two of the cats kept for a coneidcmblc 
time, ihej* ceitainly imj>rove^ ruveU w roinlit.ion, muI 
grew to a much hir^t:r aize ihan other cats of tJio 

ckarly slioiv that thij spleen is mi orgnii, the use of 
which i» not iilwjliiMy iR-ivssury for tlie iiiaitiieimnw* 
of life. SikOi oJt peri incur* were, however, hardly 
requisite in order to arrive at Ihifl eoncluaion, for 
the rceultH of the corapurative sinaiiumy of tho r^lniid 
hare shown that its extrc'iTK- diminution in the lower 
vertxjhrata ia in harmony wiih the deerease in its 
functional jictivity and the more limited nac which 
the ur^n |H'i'fonn>;, whiUc ir« niiimtc wxi* in the 
opiiidjft tfliows that it» use can he of Httle, if indeed of 
any, iuijjorfuni'f in tliia class. Now, thene fatts du 
not, I think, in the least invalidate the conclusions at 
which I huve arrive*! cunei'minglln* use of the spleen: 
for although they dhow that ita existence is not 
indeed neeessitry for the maintenance of lift-, afill ii» 
large eize in the higher vcrtcbmtii is dependent npon 
the greater gt'iienil completeness arid reijuireinent^ <if 
their organiKation^ serving as a most perfectly adapted 
appendage to their vascidar system, to I'Cgulntc and 
balKuce imder tlie most varied conditions the diffe- 
refice^ in the </uavtUt/ and in the quality of the IiIixkI, 
Bnt if the spleen does possess the office that I have 
assigned to it, how is it that its removal in the mam- 
malia IS not attended with any inconvenience, nay, 
how is it that its reino\Til after some time is, on the 
contraiy^attendeil witli a juore impnjved condition in 
the nutrition of the animal ? h\ what manrjer is the 
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qiuuifltyand the qualiry of r.h« WikrI Uil^ii TvgiiUfcd? 
Aa far as regulating the amount of blooil i* concerned, 
there can be hardly any Joiilit that, nmipr the above 
conditions, tin; ]K.TioJioal inercaat' in the quantity of 
ttip blood, wliich, were i\u- A[ile€n intnctf would be 
retained a longer or ahorter period in its highly 
dilatable venous mesh, la now distributed 0%'ftr the 
whole system, so thrtt the bloodvessel* froTiGrally 
contain more blood than under onUnftTy rirrum- 
stances; hence probably the ^ymptcims of ]>letliora 
noticed by Dobsoii in his experiments after tlic entire 
removal of tlie apleen from dogSj when* new material 
waa added in great quantity to the syatcm. 

But in wlmt manner ii^ it>* cpmlity reguhi.iedV In 
wfiat tissue or orjgan do the blood globtilci* become 
niifdilied. In what atruetures is ibe iiiereaaed amount 
of albumen stored up for the temporary and occa- 
Moiiul itniUJivintMilj^ uf Uli? imituHl? T\\**- reHiiltft of 
my analyftcs, n» well hb thoae of I^eeanu, LeieUicr, and 
({eelunl^ bdve sbo^vii that n ^ligbt diminntion in tlie 
amount of blood corpuaclefi exi^ta in venoua blood 
generally, and if such i» really the case, it appeurs 
highly pn>bflblc that otht^r part« and other organs do, 
to a limited extent-, modify the elements of the blood 
diaea during the trunait of the blood through them. 
Consequently, it 16 easily explained how tlic removal 
of the sple<.ii ij4 nimtlended wiilt any iitconvenienee aii 
long as its fimctiou (a» far as regulating the amount 
of blood diflCfl is concerned) is jwrformed by uther 
parts or organs- Lastly, I think the ro3ult» of the 
experimcntt^ that I Iiave detailed warrant me in con- 
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eluding Uiatt ^Here tlio compk't^ rvnnovft] of the tplccn 
hfts beea cffcctc^d, the mf:rt^>cO amount of nlhumen 
deritL'<J fwm the Bucce»iiv« adclUion of iiew material 
is stored iip, uot. in any particular part or organ, but 
ID the tiBBUc's ^fetiL-rully: liL^ncv tlir tii/i^lily iniprovud 
condition prcj^mud l>y those atiimaU in \k-hii:li the 
8pl<r^n has hoen removed tor a long period. And 
olthoii^li theac elements cannot as rt-adUy, under tlio 
above conditions, K' rcHt<>n.-d f'* thr blood, iw if llie 
fiplccD Uad retained t))em4 to be u^-d at cvei^' occa* 
vicn or re<|iiirement of the aniuml, still their removal 
from this fluid, where they exist in great cxccaa, 
tfcrvi'J* t.i> cfft-ctiuilly [>Jv\Ttit the itieonvt-nimcv which 
a too great iicciimulatjon of ibcni in the blood would 
certunTy occttj.ign> 

In concluding tlua treatise on tlie structure and 
use of the spleen, 1 am anxious to BttUc that it has 
iq)p«ared to m<? unwise i« enter into any detailed 
controversy wiih those whose opiniona nmy be at 
variance with my own. It hns appeared lo me of 
more importance to conline niy?w'lf entirely to the 
fncr^ tliat 1 have ahtaine<lf a» a rmwlt of my own 
inveMigatiouA* and to deduce from them alone th^ 
Mpucturo and use** of tin* orffan. It ivmiun^ only for 
the rwidcr to determine whether thev conchisiona aw? 
Connelly drawn, ajid whether they tter\'c to throw 
more liglkt on the uw^a of tliia gland than thoM of my 
prvdecessora. 
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Tlwi Six Caloiiici of Ncv Znikiiil. 

Huniihnoli for Now ZmWI Cb*. 
ViMrt oHhc Artof Cnlnni^jiT^nn, Bj 

TravrlB ia Ibc Trmek of ihr Tm 

D>vrri[i|«fr A'i?4aht vt M)P Eiintitim of 



joinr w. rj.ftintii Asm aos, vest sm-LSD, 



Htiior. Maa^oUflua. l'IiaIiIm. kiI .(.r< 
■ifuk. It 4m bbk AiLtUiti-, r*u Tti«, 

Qanudioi nr, SuiDnrr Munllu in 
ajMn- |ltW-a.Ct*t(,« A, F#u™fit 

Tnnjij CJlav*, CwbWiil|p«. CWmiqt Ui- 

AqvoI!^!^. PEcdmoDl, And Sbvcy; n 
Tl'^dcrinra in the BrinilflLi:* iS 

HMptna; or, TmtvU ju tLr Wr:«t, 

Tifa Viilva«a. hj Mf*, t(vpi:'>i>t. tl*. 
CncTunPitlarr rin thf- nimr^iform In- 

ljHiE.>CQlmpil iTAiVrriMv [M«**>. 3* 
Qinrtpri nf lh^01rt KnijiMi fViWW 

CuiifHitirr Foprn Nc^l I ta X- 
TnuaporutJon aut dcoc&ujj- B>' 



liMtum nri tJiF* riiflimi-'trrt of our 

LiiiU rvilVaOiLir (^nj mill KvQ Allif >ll, llf 

View 'it ihi-< ^i^riphirr K-^yi^laLina* 

UiH. Hj Iha KiM itittluv- tt, 



hIt fivi* VilEflgi* SrrmoM. Br 
CliurctLiiiiu'ATb(^]r>f]i?ilDi[TtLmu&n. 

oiUwBartf. rooitli Kliiina IV 
6ldtat«9 iclAliijtf iLi lilt' Rr'.'l'^iullcal 

•ikl JDn— H yrrtfY Invl^lli'a.ilK if llr^bail, 
Vtilri, Ir'liul, Imlq uiil fbf T'liliPnlH; 

tries T*b Uta V^UOi'Vt "JLllHIlrWU* 



uTi liip ItjiJiiir (.r^rijfirunPnfTr Bf W O, 
Tlip Njitiiral llinrjiry uf IiilliWily 

•bi] hw|ii''-'l>r>i|l pit t^iitiLrW*^ Ptt^Ji Cbrj<^^ 
rkLlh. ZluntaiiKi U<-tur'4, Jlr J. K. nib' 
Ml. A1 .i OvtB'fu. iVfe. 

Mjiniutl (if (Jlimiiiyi Anlnnitiui. Hj 



1, .'1. 



'] hi» TuiK«. B> till! auim 



CbaKhmaa'n Giudo lo the ITu of 
Finit Siuulfljs »t Cluidi. Bjtlie 

•unc AnihcpT- Cboappt Billion, It, «4, 

BinMHloii T>f tht Tliinj-iuar AiU- 

Uuotfft. X.A.. rrtbcnrUrt Of ^Bliiur- 

1S«.^\'kitiintM. <Vb>a- Ul Ad, 

Tlii^ CliiLPchmikn^t Gfiirlc; tn Index 

•KuMlar Ba fbfJr ?lubjM|A, JW Joki 
Fuimik H.I. Oi^atii. r<. 

Tijr Knfh C'liTiritui;!!, IW thff EuT- 
W PiiE>i>i*, U.t Fvdrtti Hilton, «. 

Tlif? Bocilt cif lli^ Fnl-bnn. uui Ibe 

4pim or (LAf ^^ntE'1|p. te td. 

BiHtIoh mid Jcniwdcni : » Le(tor 

■d.lp*-H-d Id Urn, CIduiIv c.r lUhb llAbn. 
Proiu lite OvuublUh m-vOk b Pntu*. >. 0J, 

Hiit'Tt fif Mkf rlnm'b of Ktiubiid. 

b* Tli^KAli Vuiktik SbliU. tf U~. Lnfd 

nUhr.]infii HUtph nnjt ttiUum, i«a, 

r!i ,.. l"*. ' ''■- T',|iiil Vat^Wt 

l-l. I.I 

ElUabcllutu JlcliK^uuA IIi»l<irt- Bf 

nistopyofihcChrifciijinChinTh, Br 

OurliauAofSncrHlIlisLOT?. ij. CtL 
Uurlini'* llf Kcdeoiwtiwl Elbtoir; 

V-^fin Lb* BcfanHivm. Bt ibi Kat, VT. 
Ilo.n. V,A., kU >Vn*ir Vflt, JAWl 

Ht W Hum*!. LnlouFHl.rtMtpif Ui, 
ihp>i- A* 

ThcTlitcc TtroclirTfliii I)oi:Jtr»7 An 

^Jjj fd tn V<iuuji OHhlrlAbn f-ji CiotHr- 
nltM, »r •> n PlTiUiAX. <( l>. 



itA3<ruA& SOOKV PmUBSEft vt 



Cadaorth on FrtmiU; nov Gnt 

JUtUC vltl) Voim. by J. ^b», M,4^ 

Guprirki'v MjuiudJ of Iha Antiniliw 

of tU fNrSilBii Chiwti. TnnAbd ud 

0*rni'l'i* M<mW* of H**iiiing the 

Tli» ¥wj Gov»U in onv Niimtirfl> 

JtnufuoA of till' hXr llis^up Coij1<^»- 
LU^. H; IE. WbiiAi, D !>., «r««- 

ib^'rtMiu fhiB bu DivT uit Corn*- 

Ekvlaww IN W J, C«r],Hir«r» M-1-, 
piivr itrCfumhklL )ih. Od. 

Wrof Ardihishi>ri Viihrr. BrC R. 
BkiaifCD^, D-D, ttacliir rril«4>r «f 
Ui1ili7. T>uUltB. FwU^. IkrtAvo. 1^ 

Lrfp* of Arrhhutuw iSftn(>r"n Bf 

ibnUidDr DOlLl, CMfltq. ». 
Mrmoirfl of tW Lifn, Cliamotnr* ftuJ 

WntMi. rf Bblnp PuUh-, Hj T Hill' 
Lin. M,A,t Bwl4>pftr JUnjplDiw. U. 

Livia uf Eminent. nhiHrtiwi* H/ 

1- 0, ll«ri. yi A., <4rrlNli-4'.:i(iuC Wot- 
r- Four t LHiumn *■ Dd. wH 



Buihop Jcrcm; Tajbr^ Uu Prcdc- 
Liro cjf Btuelisb Sun?i3 Vtcio. Dj 

it» Hilt* Lciilnr. TwdVdh to, ed. ««i. 
Life Dud SctTioc» of liOrd Hunt. 



iFir Htaiiin- lit Oti'ifti. l<^Ui Rdilkw. 
Oubfc. !>, 

Kota (lii tlir Minkclri. B» iho 
St. Auifu^tuir's £i|HUL[ioa erf t1i4* 

''Han't L» Ifan U^uPt, IS ilb Vk !&■•; ua 

Lilcraluieuf ilicCIiwrclitJEnitbiui; 

«»nni«ni „r lU Wriiujp «r EedJHBl 
111 R. 



bufad^ «J IhlhllD L'bt, .1 U 

&ur« onDjlTtnilLiraiulhr WnlittCI 

£»■•» on J^TTon of fUnnBaLm, 

i£i«m on Dnn^n to ChhiliAU ¥»iAh 

blVB Ut TfiHfaLnc tt iha Uoolilfl or n* 



T\k ConJi'ti wiMi K'jijit- A G»rgn; 

*lth Jf[>ic«. Ill haiwn Lv Ii|. TTn'iaaa^* 

MiuioD of ilir CanLforUr. Br tbe 

HUM- Huvflnd f-liUan. Ort**a, V^ 

Thf! Virtnrj nf nirh. Ut lh« ftiaie 
hirifth Vrmnnt. By ihf nun* 

fe SiriuiHLii ut ihc flru lArr* Ovtpt^ «Bd 
91- rWal Jlr IT. If U-iKJ(iL. >l-A.,,OlHf- 

Tbfl Old Tf»tiiijpitt. S?nnon» on 
Tbr Snbljriflt Tim — the Chonof^r 

vf Ihrr VlvTiaf-Viaiht iMffprMkllA of 
Hlri<rtT H/lti<PMWiABibvr. «■ M. 

The Cburcli s FvniU . Somon tm 

Thp PruvTT BdoIc; iqwdnllf «>U 

The Loni'f Prayer. Nine Scnnmis. 
rij tri*>vii' ALiThor. ThiAJKdiuna ii nd. 

TV Kiliifloiis frf llie WofU and 

■wdaAeiEJhv, Ctuapn i:d]|ia«. fis, 

tjfctiirei on thn KpLvlIf lo ib« 
Clir»fntu TUf, ATiH nlJier Senwmi. 
Lfbcir Pftt^iun FuLltfaniTn ■ Ordo 

AdirdiWnad* C««« DcidIdV CiMV«- 
rDi», IChLh^b AndlMbB. ISklurtiA. 

In uni-k^o* full 



H Una-*!*. U A, <Wua or 4.'hLififf*t4r. 






ObHmlioiJS fill T>r, Wr«Ptniui% 

I! L HLiki<iLi« 

,. I I .. -^ Hi. 

fnlAJM. PfettQn.uii1it£tf«nrtii«rBurflk 
4f rt..m^. U#.mJ hr J- K- Car, It-Jl., 

FiiHwwd'B R.vmu iluil ll-i' Vllhit 

tit n™!* Hrciirn. ftf* Edmuu by tV 

rIflF* n*Ji, CUnib.-jJjc. OoUi^, Jija.&L 

Ttp SfTTBtiLfiil rhirncipr of th** 
JuMib Outfit corutJ*r*J, WLib ^D14 

CcUfp? LirlTirra on CLrutiin An- 

luiubfW. ftad Iht Kilual. B^ Iht iKirtd 
BIiUa for \in [nipnivrd Tniti^Iation 
lirii1|p«- Thud EnliiiniL. 9t. Oi 

Ciiufi] 8f rvirt of tlip Chim^h : in 

Thp PoiadoiJiLT tit the Tmuiter. 

invpvBAaoil. Oaka«<j. ?t Od. 

StrniiOM l^euhAd la tliH CniApi*<] of 
IIirtTi4 ^'b'Xl \ti lbs Huv AulW 



Caann irfOirva Ctianli. Ch^larh. Ai^ 

Lectuvi on Ih? ProphcfifiL Bt A. 

Kiac'i Sd^ Lh>««i, 0«t*fh r-. 

T^ Mcniabibip of J«aiu. TItn 

Diioriurvr-i inC'lirinliHii Hiimilinlion 

Vl 1411 Hj'1..t^ H»!"hi! JJt'-' li I ±*Jlor, 
1} tL. IlJahop [.r KiltCliUTlV, Ti. All. 

Ccil]c»rri nijij.,-1 S.'rinL.Mt JW HV 



■mil olhw CtfllTiHtt- blM (pf J, <t. 
r»Braw4m. ttx.UHlAr tf w' Hut* 

•intii rhn.v.i]i.ihH vtx^ 
SIkort Scnnons for Children, iUD>> 

iTv Bf^.C, A.J«uft, U^, atOdT 

Hi'l DWriUtiaa ia Vina*, V/ni, VnUrn 

4wl ^TllihQ*, h? Fir niiiwiLL » «L. 

lliitlnr'4 Pilt ArtHOTn *in Mnnil 

IJT. WlTBWWr,!, 1. n^. 



CLASSICAL lEXTB, 
JtU-Oit^n-t ItovBHiiPi^r !■, 

f'liitA Jfl rirtiilliB Ibi. 
C-'lcVKo pro J'i.x>4ii», 1^ 
CK'llU [tro UluiKL la. 
Cmat pKh Ud*-bii*. 1a 
t~i(i«jfii>UKit](rl'ii[i.ip»Lc4McrrpA tt. 

Vt-*IrtpLa U»cr|i«. U- 

Hii-iKrtk ■! LnoitBi* i* 4tl 

l-lLiBttiT Him*. It 
lloaalTl (.^ahKIVa. Ia- Ad. 

DofeAfcj A19 Pi»Tii>i- aj. 
fiiTihri l'*in- *i- 

I'ldiTTi >lii» iiiAimtr* H 
Pi^7nTaj*rflirt-f 1a. 

rU''4Ki|l'4Ll?U Lif^K^^i FftAlLiLVI^ Add 
lCap-P4>«-|j| l^JIkfitTItvan, viLk Noml II 

T.riFTP A«afr4>it. 1*. 
ritBiHT AVoaia. |>, 

Vlaaibn OMa«i4*. Ib. M. 



UtoAlmliit or Eiiripidu; vitliXaUft 

hyi. H. Von. D,D„III4tDpgf CtUwflMv 
■nil BnaiAl. rb#«prr Mliirm 4* Ad 

Mitllrr's DivnrtatioTLf an Lti4> Knuiv- 

iudMurAbBt7TiiLCbi-a]4(rUiituD.«,«d. 

Prnprtim: with 1^h«h Noim A 
AnvidiD» Cftmi, Jiirc Mu*aniDCui> 






FrBLTftOEP BT ronir w, pak-kkk ash bos. 



jemn^Ti.-f f--Vi-.-!..- *lrtntj 

■LAOI[1L4fEdlabBrtb. TvoVitJiiiitn lin. 

Homirrio Bolivia. Uio Tat, vith 

Tatitu*, Ihr Cormdclc Worb, with 

fe r»<iiii4*nranr, IrllV nt Twltnt, IsiTlua^ 

lli»iftiM A. 3vi.iMV.A.U. C-iU Tna. 

Anlitlnriaimd M<-TUEol;rmi olPUiatQir 
■VUi KniMln J. Hii.uiiHii, lt,ll., FfJInii 



lut^JZCt)^ of SopHArl4'«» Td f>nvik Alirf 
&iAflj,vUb?f»la» P<J.W r>>P«^ii'.i>x. 
13-Df Ill«u1 VvUroflTiIrr TUtof. ln. 

Piadnr"* Kjiinlcinn Hilra, rfTjuAil imil 
Ucqimuc UondBdUUCL iJh 

Brc;W«r'« CWtnlcs; or, tIlu»tnitioii» 

9V4«a4 tt^Uiii. 4f«n]U)r mflanil Ifla. M- 
Spcotbca of tlrmojxhmc^ ACttJUDt 

Sdn^tiaa fnwi Crtek TMtm of 

ibmnlMr Behcet, BrP.B lUrnnr, 

S«leoi PHtoto OnlimiA or Dt*mO' 
Tni^ of ArbtupLiLii»: villi KngHih 

Mais. %^th#Llo*.U,r.t^oKi«i,»r- Tb, 
Clputtml JrlxmiiiriJilton tuvitr* nf 



l^onim KiPrdff* h Latin Prow 

Wr.iiii«i ill U.4«in L4i±i4t«U- WuL ■ 

■iiu]il»Aiid i3>mci I«Lioniit*^ iTf J.V. 
nnv.tr^MH. n V,. ItMfl llaftH M HiU7 

SarrrfYl Lalin Pnetry; witli Nol«i 

Uhl iDtrcKlTri^inD. Hr > C T>»(4. 

It II r* ; iir ] H iHtvnJ Vp VMllijI^faJT 

jLjuadw SyW.O. JTvutuT. BD.Ei- 

u*JiLinKdiBpl«Jah> itw Dlib"pt>rU>iki1iirL 

PurMu'f LccliiTc* mi ihff AtU of 

Ili4 XymfA** and AnW* of M. Iiikhl. 
Eiiilni Ml Ptidltab. ■1th * fv* XuMi It; 

cndac'iCr-Dre^jCaaQHitlta. Ml 

Oiwt Till of tb? Aftta of thf. 

ApwiW, trtlh Sk^Uiti VoMl Pr Jt 



A rcmnarMtiTr firumTuw of ih* 

nrhrfw Gwnm.-kr. Br Ute IttU 

■d4 ll'brv*. vi'tOt flraniCDhFi Tij*iAni' 
lifT tqJ OTAAiAotiral AnvLyirit of (Jh 

aT tk* evil- W«4i <^«t ori T.«(^ 

(Jiiidf ffi tlu' liclirrrt Stmlrni Bj 

E. H, QtK*<ii'. T«Dlm of Uthfvi^ 
fmift)r*M*. lit*, IM, 

Tlir* IWiri:* m J]{-t]rrtr, vitli Critcoal, 
Fii'fr<*<«l, *.tii\ t^hil^lirfni Otriiiiinii«-r, 

Vi^un^oi- nil*. 

(i, PniLUf-. nil, fi*»b*J KplilkA lOi, 

Pru^tii-kl Ariil^JiT (ir.iciJiiiAr, Wy 



